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THE BROADWAY AND SEVENTH AVENUE CABLE 
ROAD. 

The operations for converting the Broadway and 
Seventh Avenue street railroad of this city into a cable 
traction road are now under way. As this is the re- 
presentative of a number of roads under the same ad- 
ministration, and as the work marks the first applica- 
tion of the cable system to railroads in the down town 
business districts of the city, the operations have a de- 
finite meaning. It marks the first step in making this 
a city of cable roads. The Third Avenue railroad 
company is committed to a cable system which may 
be in operation as soon as the Broadway and Seventh 
Avenue company complete their change. It is said 
that the Sixth Avenue railroad also propose making 
the same change, 
under the system, the street car horse may, within a 
few years, be almost banished from our streets. 
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As yet the operations of installing the cable system | trances to Central Park. The entire length of the 
are in a very early stage. Our illustrations show the| road is about five miles. T'o ascertain what work was 
work in progress and the difficulties that have to be | necessary to clear the ground of obstructions, this en- 
contended with. Up tothe present time the work has | tire line was examined. At every intersection of a cross 
not reached the stage of actual construction. The con-| street, one or two cross sections, showing the pipes, 
tractors are only clearing the way for the introduction | electrical conduits, ete., underlying the street, were pre- 
of the cable duct. | pared. Some of the data for these cross sections were 

The first step in the work was executed by the rail-| obtained from any records that were found available. 
road company, and was in the nature of reconnaissance Such records were far from complete. The work done 
or exploration. The road starts at the southern ex-| on the electric subway vaults or manholes furnished 
trewity of the city, and rans ap Whitehall Street to|ancther source of information, but much of the data 
Broadway. Thence following the line of Broadway, | were determined only by actual digging. 
which is not a perfectly straight one, it goes obliquely In this way a great number of cross sections were de- 
through the city to Seventh Avenue, near 44th Street. termined. Toillustrate the nature of the work, we re- 
Near this point Broadway and Seventh Avenue red, produce one of such sections and shew in the other cut 

Diverging slightly to| what appearance the ground in the vicinity of the 
the right, the road follows Seventh Avenue and con- | same cross section presented when excavated. The 
tinues to 59th Street, terminating at one of the ow! (Continued on page 310.) 
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THE BROADWAY SEVENTH AVENUE RAILROAD—CLEARING OBSTRUCTIONS FROM THE LINES OF THE CONDUITS. 
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DEFENSELESS CONDITION OF OUR SEAPORTS. 

The need of fast war vessels was well illustrated by 
the recent incident in the harbor of Sav Diego, when 
aChilian cruiser belonging to the insurgents entered 
the bay, anchored, took on board recruits, supplies of 
provisions, ammunition, and then sailed away. This 
ship, under the lawsof nations, was in fact a piratical 
vessel, and as such was seized by the government au- 
thorities at San Diego, and a United States marshal 
Bat the Chilian rebels 
paid no attention to the laws of the United States; 
they may be said to have captared the piace. When 
they had obtained all the supplies they wanted to as- 
sist them in carrying on war against afriendly nation, 
they upheaved anchor and steamed away, carryifig 
off as a prisoner the official representative of the great 
republic. This was a small ship called the Itata, car- 
rying four guns. 

Report has it that the government is mildly indig- 
nant at this occurrence, and has ordered the United 
States war ship Charleston, at San Francisco, to sail 
in pursuit of the Itata and recapture her if possible. 
Allowing this could be done, and the Itata could be 
destroyed, it might be dangerous to attempt it. The 
Chilian rebels would be maddened and might retaliate. 
There is nothing to prevent them from sending in 
other boats to capture or bombard San Diego or other 
towns along the coast. Indeed, whilethe Itata was 
taking on supplies at San Diego, other vessels of the 
rebels were hovering outside the harbor. 

We have no navy worthy of the name, and nearly all 
our seaports are without proper defenses. Like San 
Diego, they are at the mercy of any single piratical 
boat that chooses to enter. This is a very humiliating 
position for a country like ours to be placed in. The 
indifference of Congressmen to the naval defense of 
the country is astounding. They waste their time over 
party squabbles, vote billions of money for schemes in- 
tended to help bring votes to their respective sides on 
election day ; but as tothe immediate creation of an 
enterprising, prompt and effective navy, which is of 
vast importance to the country, but little is done, and 
that little very slowly. All told, we have a pair of 
small torpedo boats, half a dozen or so of small cruisers, 
and an equal number of larger vessels. 

There should be fifty ships where now there is one. 
| Every harbor in the country should be guarded by 


3 | efficient sentinels consisting of vessels of high speed, 
| ready for instant action, to maintain and enforce the 
authority of the republic. 





CHARLES PRATT. 
On the evening of May 4, Charles Pratt, eminent as 
a philanthropist of the best type, died from a sudden 
attack of heart disease. While much that he did in the 


1) endowment and support of institutions is known and 


has wade him famous as one of the world’s benefactors, 
a great deal of the good he performed was known to 
Thas it is said that his last busi- 
pess transaction before he died was the signing of a 
check, as a donation to the Brooklyn Board of Chari- 
ties. 

He was born in Wilbraham, Mass., October 2, 1830. 
At the age of 19 he engaged in the paint and oil busi- 
ness, beginning at the foot of the ladder. As one of 
ten children he was obliged to work for his own sup- 
port, and succeeded so well that in 1857 he was able to 
cowe to this city and start as a member of the firm of 
Devoe, Reynolds & Pratt. This firm dealt in paints and 
oils. Soon afterward Mr. Pratt started on his own ac- 
count in the refining of petroleum. His brand of kero- 
sene, known as astral oil, is known everywhere. Later 
bis firm was absorbed by the Standard Oil Company. 
Pratt was a leading 
member up to the day of his death. 

His great wealth was devoted largely to the cause 
of education, The Adelphi Academy, of Brooklyn, N. 
He found ita 
private school, and by his donations, and advice and 
direction, brought it up to the standard of a high 
grade incorporated literary and scientifie college. His 
donations to this cause exceed a quarter of a million 
of dollavs. A few years ago the Pratt Institute, of 
Brooklyn, for manual training and scientific instruc- 
tion generally, was opened to the public. This was 
entirely his creation. It is familiar to our readers, 
Upon the Pratt 


founder. Large additions to the Institute were contem- 
plated, which it is to be hoped may yet be carried out. 
Upon the principle of the Peabody buildings in 


5 | London, Mr. Pratt established a large flat house in the 


Greenpoint district of Brooklyn. It is 200 by 135 
feet in size and contains 120 suites of rooms upon its 
six floors. The building affords homes at moderate 
cost. It contains a reading room and library for the 
use of the ocenpants. The income derived from it was 
devoted to the maintenance of the Pratt Institute. 
What other plans Mr. Pratt had in view for the 
fatare is uncertain. The work of his life is of double 
importance. It has brought about abiding and perma- 
nent good and has set a noble example for others to 


. aw ' follow. 
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DR. EDWARD MAYNARD. 


Dr. Edward Maynard died on May 3, aged 78 years. 
A dental surgeon by profession, he won a high stand- 
ing among his co-practitioners. Some of his work is 
to-day a standard, and he introduced several new 
operations in dentistry. Originally a candidate for the 
West Point United States Military Academy, his deli- 
cate health prevented his completing the course. This 
episode presumably turned his mind to arms, and his 
reputation as an inventor of fire-arms became widely 
spead. In 1845 he patented the tape system of primers 
to take the place of the ever-troublesome percussion 
cap, an immense advance over the old system. In 1851 
he invented the breech-loading rifle that bears his 
name, subsequently improved and patented at various 
dates, and forming one of the basic improvements in 
the development of the metallic cartridge breech-loader 
of to-day. 

One interesting invention was for application to 
double-barreled guns, allowing each barrel to expand 
or contract independently of the other, thus prevent- 
ing the expansion of one barrel when fired or when ex- 
posed to the sun from warping the other. As late as 
1886 he patented an indicator for magazine rifles, to 
show ata glance the number of cartridges they con- 
tain. 

Many other inventions in ammunition and fire-arms 
were made by him. He presented the interesting ex- 
ample of aman winning high eminence ian two widely 
different fields of work. Various honors were offered 
him by foreign potentates. The Ewperor of Russia, 
Nicolas L., appointed him court dentist. In the other 
field of work he was honored by the Kings of Belgium, 
Sweden and Prussia. He occupied the chair of theory 
and practicein the Baltimore College of Dental Sur- 
gery, and also in the dental department of the Na- 
tional University, Washington, D. C. 
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The Fur Seals in Behring Sea. 

Every spring the seals appear in droves from their 
unknown winter quarters, and settle down on the Pri- 
bylov Islands, some 200 miles away from the mainland 
of Alaska. The males come first, accompanied by the 
young seal pups born during the previous summer,and 
choose their respective homes on the rocks. The 
females follow three weeks later—week little creatures, 
in steel gray garb, very different from the big brown 
male seals, with their fighting propensities. Often one 
seal possesses twenty wives, and he has hard task to 
defend his home and family from his neighbors. In- 
deed, the old seals fight like furies, becoming covered 
with sears and terrible wounds, and sometimes losing 
an eyeor part of a flipper in the fray. Most of the 
fighting is done with the mouth. The combatants ap- 
proach each other with averted heads and sly looks, 
till suddenly they utter a shrill piping whistle, and en- 
gage with theirsharp canine teeth, the hair flies and 
the blood flows amid much furious bellowing. The 
young bachelors—from one to five years old—berd to- 
gether in their own quarters at a respectful distance, 
till they are strong enough to fight for wife and home. 

ee 
A Deep Well. 

Some time ago the Wheeling Development Co»=patiy 
began drilling a well near Wheeling, W. Va., in search 
of petroleum or natural gas. The hole has now 
reached a depth of 4,100 feet. In this distance several 
veins of coal have been passed, and both oil and gas 
have been struck, but not in paying quantities, The 
hole is 8 inches in diameter. It is reported that Pro- 
fessor White, State geologist of West Virginia, has suc- 
ceeded in interesting the officers of the United States 
Geological Survey in the exploration, and that the 
hole is to be continued to a depth of 1,000 feet more, 
or as far as is practicable, with the idea of waking in- 
vestigations of temperature and magnetic conditions, 


ou 
8 





- 


-— 
a 


ap 


Trade Mark—Generic Name, 

The Supreme Court of Illinois held, in the case of 
Bolander vs. Peterson, that a generic name, or one 
merely descriptive of the article made or sold, or its 
qualities, ingredients or characteristics, and which way 
be employed truthfully by other makers or dealers is not 
entitled to protection as a trade mark, and that words 
designating a trade indicating that a particular class of 
goods is dealt in cannot be exclusively appropriated 
by one as a trade mark or trade name. In this case it 
was held that the words ‘‘Swedish snuff store,” or 
“magazine,” could not be protected. 
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Spectacle Lenses in Photography. 

Mr. Lyonel Clark says fair results can be obtained 
by fixing two meniscus spectacle lenses in a tube, with 
their concave sides facing each other, and with a suit- 
able diaphragm between them. His general concla- 
sion was that they would not work well enough to 
cause photographic opticians to put up their shutters, 
but would do a certain amount of useful work, espe- 
cially in the hands of those photographers who, on 
esthetic grounds, do not like prints sharp all over, 
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Early History of the Discovery and Use of Tin. 

A very interesting work is that of Philip William 
Flower, written and published in England, and entitled 
“ A History of the Trade in Tin ; a Short Description 
of Tin Mining and Metallurgy ; a History of the Origin 
and Progress of the Tin Plate Trade, and a Description 
of the Ancient and Modern Processes of Manufactur- 
ing Tin Plates.” It is a somewhat rare work in this 
country, says the Boston Herald. 

In the search for information through the archives 
of the world as to the origin and first employment of 
tin, Mr. Flower tells us that shortly after the descrip- 
tion of the flood will be found a reference to Tubal! 
Cain, “an instructor of every artificer in brass.” The 
notice in Genesis thus fixes the discovery and use of 
tin and copper, according to the Bible, at between 
4004 and 1635 years before the Christian era. And not 
only were the existence and use of these metals known, 
but the art of converting them was soon far advanced, 
for we find in the Book of Kings, written 1015 B. C., 
** King Solomon sent and fetched Hiram out of Tyre. 
He was a widow's son of the tribe of Naphtali, and his 
father was a man of Tyre, a worker in brass, and he 
was filled with wisdom and understanding and cun- 
ning to work all works in brass.” 

Any one doubting the nature of this metal can be re- 
assured by reference to the chapter which follows, giv- 
ing in detail a most elaborate schedule of the pillars, 
the chapiters, the baths, the lavers, the pots, the shov- 
els, and the basins, some of cast and some of wrought 
bright brass, which Hiram the artificer prepared for 
the temple of King Solomon. Furtherample evidence 
as to the early use of tin and brass is to be found in 
the Iliad of Homer, written, as it is believed, between 
the years 962 and 915 B. C. 

We find, then, that brass—and consequently tin—ex- 
isted in Tyre, the great seaport town of the Phanicians, 
on the coast of Syria, about 1000 B.C. They are fre. 
quently referred to in all works relating to tin or to 
Cornwall. The Phoenicians were merchants, and car- 
ried on an important trade from the ports of Tyre and 
Sidon. These cities rivaled each other in magnitude, 
fame, and antiquity. The Tyrians excelled all other 
nations in the manufacture of a purple dye, said to 
have been extracted from a shellfish found on their 
coast. It is now well known that tin dissolved in 
muriatic acid produces a brilliant purple dye, and that 
tin dissolved in nitric acid will produce a scarlet dye. 
It is not unreasonable, therefore, to suppose that the 
use of tin in dyeing had much to do in the production 
of the Tyrian purple of the Phoenicians. 

It is impossible to fix the date at which the export 
trade in tin was commenced from the British Islands, 
but it is certain that it existed and was controlled by 
the Phenicians when Herodotus wrote his history, 450 
B. C. Herodotus refers to the Cassiterides (the Scilly 
Islands) as the places whence they were then obtaining 
their supplies ; but neither he nor any other historian 
has left us any information as to when that trade com- 
menced. The Phoenicians called this land of tin 
** Baratanac,” and Bochart and other historians at- 
tribute the very origin of the name of Britain to this 
work. 

After the Phoenicians the trade in tin with the 
Cassiterides was taken up by the Greeks sailing out of 
Marseilles, the city of Massila, which was built bya 
colony of Greeks 600 B. C. The Phoenicians prob- 
ably sailed straight across from their colony of 
Gades or Cadiz, and returned direct to that port 
with their valuable cargoes. The Greeks, how- 
ever, appear to have been accustomed to coast up the 
English Channel, and crossing over from Kent to 
France, the tin was conveyed overland on horseback 
in thirty days to the mouth of the River Rhone. 

The Romans, who had always been large purchasers 
of tin, were the next to follow the Phanicians and 
Greeks. The following anecdote is derived from Strabo, 
who also tells of the conquest of Britain by Cesar : 
** Formerly,” he says, ‘“‘the Phonicians alone carried 
on this traffic (in tin) from Gades, concealing the pas- 
sage from every one, and when the Romans followed a 
certain shipmaster, that they also might find the mar- 
ket, the shipmaster of jealousy purposely ran his vessel 
upon a shoal, leading on those who followed him into 
the same destructive disaster. He himself escaped by 
means of a fragment of the ship, and received from the 
state the value of the cargo he had lost. The Romans, 
nevertheless, by frequent efforts, discovered the pas- 
sage.” 

As soon as the Romans made a conquest of Britain 
they formed in the tin province camps and roads (still 
visible) and left behind them vases, urns, sepulchers, 
and money that exhibit daily proofs of their having 
been a stationary people in these parts, and that Dam- 
nonium extended even to the Polerian promontory or 
the Land’s End, limited by the western parts of Somer- 
setshire. The Romans, as is well known, occupied 
Britain from B. C. 55 to A. D. 409, or 464 years, during 
which period the Cornish tin mines were largely 
worked by the ancient Britains, possibly for their own 
advantage, but more probably as serfs, and in A. D 
409 the Romans had to give way to the Saxons. 

During the Saxon dominion (from 410 to 1066) the 





mines were almost entirely neglected, frequent intestine 
commotions, and the subsequent wars with the Danes, 
allowing no time for such innocent and peaceful pur- 
suits. In the year 1066 the Saxons in their turn were 
pushed aside by the Normans, and subsequently the 
tin mines in Cornwall were again vigorously developed. 
The Norman sovereigns derived immense revenues from 
the export of this metal, and, in the year 1198, when 
the country was almost ruined by the Crusades, Rich- 
ard Cur de Leon, then abroad, placed the manage- 
ment of the mines in the hands of the Archbishop of 
Canterbury, who, from this and other sources, was en- 
abled to collect and remit to his employer a sum of 
money exceeding £1,000,000 sterling. 

In the reign of King John (1199-1216) the produce was 
so inconsiderable that the rent of the tin farm amount- 
ed to no more than 100 marks. At this time the Jews 
were sole managers, if not proprietors, of the mines. 
The right of working the mines was then wholly pos- 
sessed by the king, who, being sensible of the languish- 
ing state of the manufacture, bestowed some valuable 
privileges on the country by relieving it from the ope- 
ration of the arbitrary forest laws, and granting a 
charter to the tinners. 

Tin mines were known to exist in Spain, but the con- 
stant invasions of the Moors caused the mines to be 
abandoned or neglected. . 

In the year 1240 tin was discovered in the mountains 
of Bohemia by a Cornish tin man who had been ban- 
ished from his native country, either on account of his 
religion or because he had committed murder. Further 
discoveries followed at Altenburg, in Saxony, 1458, and 
in Barbary, 1640. 

Richard, Duke of Cornwall, brother of Henry III., 
1216-1272, derived immense profits from the mines, the 
produce of which was subject at this period to a royalty 
of 40 shillings for every £1,000 in value, payable to the 
duke, and twice a year all the tin produced had to be 
brought to appointed places, where it was officially 
stamped and weighed. 

The Jews being banished the kingdom in the 
eighteenth year of Edward I., 1290, the mines were 
again neglected till the gentlemen of Blackmoor (lords 
of the seven best tithings stored with tin) obtained a 
charter from Edward, Earl of Cornwall, with more ex- 
plicit grants, privileges, etc., among them that of re- 
ceiving as their own due and property the toll tin, that 
is 1-15th of all the tin raised. The kings and dukes of 
these times would appear to have treated this industry 
very lightly, for it is recorded that Edward L., in 13805, 
in the thirty-second year of his reign and the 36th of 
his age, mortgaged or assigned his due for one year to 
settle a wine bill for £750. 

In 1376 the tinners were able to obtain protection by 
act of Parliament, but the civil wars following (viz., 
the Wars of the Roses) the mines were again very much 
neglected. When, in 1485, these wars ceased, England 
became more settled and tin mining became more 
profitable and prosperous. Prudent Queen Elizabeth 
(1558-1603) appears to have taken more interest in the 
mines than her predecessors, for she sent to Germany 
and brought over German miners, by whom many of 
the Cornish processes were very much improved. 

Very little has been written, and next to nothing can 
be ascertained, of the progress of this trade from 1600 
to 1700. In the reign of Queen Anne (1702-1714) it is re- 
corded that the queen had in stock 5,000 tons of tin, 
equa! to five years’ consumption, demonstrating the 
existence of hard times for the producers, or proving 
that the queen was a “‘ hard bargain” to deal with. 

It was after the death of Queen Anne, but there ap- 
pears to be no record of the exact date, when Eastern 
or foreign tin first arrived in Europe to compete with 
the Cornish product ; but as early as 1760 small quanti- 
ties of Banca tin were received in Holland. 1In1787 the 
importation of Banca tin to Holland was so much be- 
yond their own requirements that the Dutch shipped 
a quantity to England, but that same year the increase 
from the Cornish mines was about 500 tons. The mar- 
ket was, however, relieved by the East India Company 
taking 800 tons to China, where a market had already 
been opened for it. The trade with China, however, 
was brought to a close in 1817 by the retarn of Cornish 
tin from China to London, and the underselling of the 
mine product in the home market. The history of tin 
from that date to the present day is only a question of 
figures and statistics, which are beyond the scope of 
this article. 

The discoveries of tin in Germany 500 years ago, 
which never became important, were practically aban- 
doned several years since. Cornwall has safely defied 
all competition from Europe and the East, but the 
cloud which threatens her has risen in the south, in 
her own colonies. In the year 1872 large discoveries of 
surface tin ore were made in Queensland and New 
South Wales, and all at once a new supply appeared to 
find a sale in Europe. 


fn 
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THE GERMAN Navy.—Eleven line-of-battle ships, 
with an aggregate displacement of 70,000 tons, are now 
being built for the German government, viz., three at 
Bremen, two at Gaarden, near Kiel, one at Wilbelms- 
hafen, three at Dantzic, two at Bredow, near Stettin. 
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How to Preserve Health. 

One of the best ways to keep in good health, says 
the Monthly Bulletin, is not to think or worry too 
much about it. If you feel strong and wel), don’t 
imagine that some insidious disease may be secretly at- 
tacking your constitution. Many people are like the 
inexperienced traveler, who anxiously inquired about 
the symptoms of seasickness, and how he should know 
when he had it. One generally knows when he is sick, 
and frequently many supposably alarming symptoms 
prove, upon investigation, to be either perfectly natu- 
ral occurrences or of very slight importance. 

Eat and drink what you desire, as long as it agrees 
with you. Your stomach knows pretty well what it 
can digest. Plain, simple food is desirable, as a gen- 
eral thing, but the luxuries of the table, in moderation, 
will do no harm. 

Alcoholic beverages are not fit for habitual use. 
They are true medicines, and should only be used like 
any other medicines—under the advice of a physician 
As a regular beverage they can do no good, but will 
almost certainly do harm. 

Take all the sleep you can get, but remember that 
the necessary amount varies greatly for different 
persons. Some must sleep at least nine hours, while 
others thrive under six. Only don’t rob yourself of 
what you really need. The “midnight oil” is a terri- 
bly expensive illuminant to burn either for purposes of 
labor or study. 

Always treat a common cold with great respect. 
Ninety-nine times out of a hundred it will get well 
any way, but the hundredth cold, if neglected, may 
lead to bronchitis, pneumonia, or consumption. It is 
best to take no such chances. 

If you are sick enough to need any medicine at all, 
beyond the simple remedies familiar to all, you are 
sick enough to need the attendance of a physician. 

By all means take as much exercise as you can, and 
be in the open air as much as possible. Outdoor life is 
the natural condition of mankind, and the more one 
can have of it, the better. The practice must not be 
carried to extremes, however. There are many days 
when one is much better off in a warm, comfortable, 
well-ventilated house than trying to take outdoor 
exercise in a midwinter storm, or under a July sun, 
and no one ever strengthened his constitution by 
sleeping with his bed-room window open with the out 
side temperature at zero, or allowing the snow to drift 
in upon his pillow. 

Fresh air, sunlight, good and sufficient food, pare 
water, outdoor exercise, temperance in all things, and 
a cheerful disposition, are the chief remedies in 
nature's dispensatory, and are worth more than all the 
drugs and medicines of the shops. Dr. Holmes has 
truly said that if nine-tenths of al! the medicines, pa- 
tent, proprietary and otherwise, in the world were 
poured into the ocean, it would be al! the better for 
mankind and all the worse for the fishes ; and the best 
physician can do little without good nursing, and thus 
aid nature in throwing off disease. 

Se eee 
A Remarkable Bun of fron, 

The Mancelona (Mich.) Herald says: Stack No. 2, 
blast No. 1, of the Antrim Iron Furnace, completed the 
third year of its present blast April 15. Number of 
days in blast, 1,050, and the total product during that 
time amounted to 66,347 tons of pig iron—a daily aver 
age of 63144 tons. A trifle over a year and a half of this 
ran, or, to be exact, 582 days of it, the stack was blown 
with a small Weimer engine, with a product of 32,326 
tons—a daily average of 553g tons. The balance of the 
run (468 days) was made witha large engine of the 
same make, during which time the product amounted 
to 34,021 tons—a daily average of 72% tons. 

To make this amount of iron, 115,410 tons of ore was 
used and 146,000 cords of wood consumed. Had the 
stack been blown during the entire period with the 
large engine, the total product would, of course, have 
been much greater, but the record is a remmarkable one, 
nevertheless, and it is believed that no charcoal stack 
in the United States has ever made so long a run or so 
large an amount of iron with a single lining. 
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Cutting Glass Tubes, Bottles, etc. 

Another method, by Prof. Wm. Thomson, consists 
in having some strips of thick biotting paper at hand 
from a quarter to half an inch in width, and of differ- 
ent lengths. Two pieces of such paper are wetted and 
wrapped round the bottle, tube, or other vessel to be 
cut, once or oftener (once is sufficient). These pieces of 
paper, cut true, are wrapped round the vessel like two 
hands. They must not be placed too closely together—- 
say from a quarter to three-eighths of an inch apart for 
large vessels, and rather less than a quarter of an inch 
apart for tubes of an inch or soin diameter. When 
this is arranged a fine flame about two or three inches 
long is allowed to play on the giass between the two 
pieces of wet paper, the vessel being slowly revolved 
and the point of the flame kept between the two 
papers. Within a minute usually the vessel separates 





with a clean cut along the line against which the flame 
played. ; 
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REW METHOD OF CHAMFERING STONE. 

The usual method of chamfering stone is to chip off 
the corners by means of a mallet and chisel, and after- 
ward to grind and polish the surfaces separately, thus 
involving a great amount of labor and much expense. 

Mr. John L. Dalot, of Addison, Me., has recently 
patented a novel method for producing chamfers upoo 
the edges of stone blocks and slabs without liability of 
chipping the corners. According to this method, the 
slabs are mounted in a frame which holds them at the 





DALOT’S APPARATUS FOR PRODUCING CHAMFERS, 


Scientific American. 


Artesian Wells, 

Whether water can be obtained by artesian borings 
in any district, or not, depends upon the geological 
structure. All rocks contain more or less water. 
Sandy formations absorb water mechanically, and fine 
sand cau take in about one-third of its bulk of water, 
and if a well be sunk into it, and regularly pumped 
from, nearly all of this moistare can be drawn out. 
Chalk, and similar rocks, which are made up of very 





fine particles, closely compacted together, contain a 
very large proportion of water, but from the 
eapillary attraction of this rock, very little of 
this water will drain into a well sunk into it. 
But as there are often wide crevices in chalk 
rocks, through which water flows in much 
greater quantity than the rock can retain in its 
pores, wells sunk into chalk formations often 
secure water. There is another formation, that 
of the clays, through which water does not per- 
colate, and a well sunk in this rock cannot 
secure water. In the geological strata of the 
earth, the veins which are impervious to water 
and those through which the water readily 
penetrates may occur in alternating layers, and 
when in this manner a pervious bed of earth 
lies between two impervious ones, it is plain 
that we have a formation altogether favorable 
to the objects of the artesian well. For, if a 
perforation be made through the retentive 
rock, into the water-logged strata below, the 
moisture there contained will rise through the 
bore to a height depending upon the pressure 
of water which has accumulated in the con- 
fined space between the two impervious veins. 
When, as so often happens, especially when 


required angle, and the edges of the blocks or slabs to| the surface of the country is uneven, the vein of 


be chamfered are covered with a suitable cement, which 
fills in the angles between the blocks, and sustains the 
surface of the stone so that it does not chip in the pro- 
cess Of grinding. Any suitable cement is used for this 
plaster of Paris has been found effectual and 
convenient. The arrangement of the slabs in the frame 
is shown in Fig. 1, and in Fig. 2 the slabs thus prepared 
are shown in position on the lap which carries the 
abrasive and polishing material. 

Ic is obvious that this improvement is equally appli- 
eable in hand polishing, where an ordinary hand rab- 
ber is used. The chamfers produced according to this 
method are uniform, the angles are sharp, and the sur- 
faces plane. 


purpose ; 
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IMPROVEMENT IN JACK-SCREWS. 

We give an engraving of a jack-screw which is de- 
signed to operate in much the same manner as the 
well known bydraulic jack. The screw turns in a nat 
in the standard, and carries at its upper end a flange 
and ratchet wheel. The screw-operating lever is pivot- 
ed toa movable ring inclosing the flange, and the mov- 
able ring carries a pawl for engaging the ratchet. The 
upper end of the screw is prolonged, and furnished 
with a shoe for receiving the load when it is desired to 
apply pressure from the upper end of the screw. Upon 
the lower end of the screw is swiveled an arm which 
extends through a slot in the standard, for engagement 
with objects to be lifted from the ground. By oscillat- 
ing the lever, the ratchet is engaged by the pawl and 





WASW 
KALBACH’S JACK-SCREW. 


carried around, thus turning the serew and raising or 
lowering the object sapported by it. The pawl may 
be reversed so as to turn the serew in either direction. 

This invention has been patented by Mr. M. D. Kal- 
bach, of Harrisburg, Pa. 
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IN relation to his seheme for a tubular railway across 
the Straits of Dover, Sir EB. J. Reed points out that, 
unlike the tunnel, the tube can be destroyed if required 
by torpedoes or mines by the fleet, and hence could 
never be used by an enewy to maintain the communi- 
cations of an aruiy of invasion. 





water-yielding sand may run beneath the surface 
of the earth, to a level far above the point where 
the boring has been made, the water will rise 
rapidly in the well, to the surface of the earth, and 
often higher, and will then flow continuously by hy- 
drostatic pressure. As veins of sand or pervious rock 
run through the earth everywhere, there seem to be 
few places where the process of boring cannot secure 
water at less or greater depth. Many artesian wells 
have been made in the deserts ; in the Sahara a num- 
ber of wells wade in this way are transforming a per- 
fectly arid land into a fertile, beautiful country. And 
as surface waters are continually percolating into the 
strata from which the artesian well draws, such wells 
seldom fail, even after many years of usage. There are 
such wells in the Old World that have been in use for 
centuries.—Chicago Inter-Ocean, 
ee 

OPEN COLUMN MANOMETER ON THE EIFFEL TOWER. 

M. L. Cailletet, theeminent French physicist whu 
has become famous for his researches on the liquefac- 
tion of gases, has put the Eiffel tower to a new use. 
As a verifier of high pressure instruments the open 
column mercury manometer has been found unsur- 
passed, Already M. Cailletet bas used one over three 
hundred feet high. In the Eiffel tower he has recently 
established one three hundred meters in height, giving 
unrivaled opportunities for standardizing high limit 
pressure gauges. 

As a glass tube could not be constructed that would 
be practical under so great a pressure, a soft steel tube 
was adopted. This was carried up the tower and se- 
cured thereto as shown. It is about 4 willimeters 
(0°16 inch) ininternal diameter. It is attached to one of 
the rails of the inclined elevator until the lower plat- 
form is reached. A stairway was constructed along 
the line it follows. A portion of this section is shown 
in the cut. Then, by a series of vertical and almost 
horizonta)] elements, the tube makes its way to the sec- 
ond platform, whence its rises vertically, except for one 
break, to the top of the tower. 

The lower end of the tube enters a vessel of mercury 
and is immersed in the same. By pumping water into 
this vessel, the mercury is forced up into the tube. 

As it would be manifestly impossible to read the 
level of the mercury in the opaque tube, a series of 
auxiliary open glass reading tubes is connected to it 
at intervals. These communicate through a lateral 
connection with a stop cock with the main tube. If 
the cock of one of the connections is open as the mer- 
eury reaches the level of the auxiliary tube, it rises in 
it to the same level. 

Telephonie communication is maintained between 
the observer at the tube and the manowetric station, 
by which the movements of the pump and escape 
valve are directed. If too much water is pumped in, 
a little is allowed to escape. As the point is nearly 
reached, the pump is worked very slowly, so that, 
by practice, the exact point can be reached nearly 
every time. An overflow tube is provided in case any 
of the mercury escapes. After a reading the cock is 


closed if higher pressure readings are to be taken, and 
the mereury is pumped up to the next desired auxili- 
ary reading tube. 

The manometric station, whose interior in shown in 
our illustration, is situated at the base of the western 
pillar of the tower. The observation or auxiliary 
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tubes are known by number, and besides carry each 
an independent graduation. In practice the pump is 
eaused to force the column up toa tube of a certain 
number and to a definite graduation on the seale of 
the same tube. 

In this way high pressure gauges can be graduated 
up to 400 atmospheres. Of course the reliability of the 
wethod depends on the accuracy of the levels of the 
reading tubes. Special care has been taken to de- 
termine these levels. —Jiustration. 
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Healthy and Vigorous at 104. 

Mrs. Mehitable Dayton, the oldest person in Connec- 
tieut, celebrated her 104th birthday on May1. Mrs. 
Dayton received her guests sitting in a chair which is 
150 years old. She is a remarkably well preserved 
woman, and does not look over 70 years. She is per- 
fectly healthy and vigorous. Mrs. Dayton was born 
May 1, 1787, the eldest of nine daughters of Samuel and 
Mary Stratton, who lived but a few rods north of the 
house in which she now resides. Each of her sisters 
married, and each lived in a different State. There 
are two other sisters now living—Mrs. Dolly Morgan, 
of Holly, N. J., aged 91, and Mrs. Electa Haskell, of 
Otis, Mass., aged 89. On December 14, 1806, she mar- 
ried Ezra Dayton, of Marlboro, who was also one of 
ten children. They had ten children, two of whom are 
now living. 
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AN IMPROVED WRENCH. 

We give an engraving of a new wrench recently pat- 
ented by Mr. Frank 8. Chaney, of Honolula, Hawaiian 
Islands. This wrench is designed for applying and re- 
moving nuts of various kinds, and to holding and 
turning round objects such as rods and pipe. The con- 
struction of the wrench, as will be seen by reference 
to the engraviug, is simple and comparatively inex- 
pensive. The shank and thread are formed integrally 
of a single piece of steel, anda sliding jaw, which is 
fitted to the shank, is made of steel by the usual 
method of drop'forging. 

In the face of the jaw is an oblique mortise in which 
is placed a paw! of hardened steel, which is adjusted 
in the mortise by a screw, as shown. When the wrench 








CHANEY’S WRENCH. 


is to be used upon nuts or square objects, the pawl is 
withdrawn into the mortise, but when it is to be used 
upon round objects, the pawl is projected beyond the 
face of the movable jaw. The lower end of the shank 
is curved and bent at a right angle to receive the piv- 
otal screw of the handle. The handle contains a nut 
which receives a rod connected with the movable jaw, 
and the rod is guided by a clip attached to the straight 
portion of the shank. By turning the handle in one 
direction or the other the required adjustment of-the 
movable jaw is secured. 
The Breathing of a Locomotive, 

The “* breathing” of a locomotive—that is to say, 
the number of puffs given by a railway engine during 
its journey—depends upon the circumference of its 
driving wheels and their speed. No matter what the 
rate of speed may be, for every one round of the driv- 
ing wheels a locomotive will give four puffs—two out 
of each cylinder, the cylinders being double. The sizes 
of driving wheels vary, some being 18, 19, 20, and even 
22 feet in circumference, although they are generally 
made of about 20 feet. The express speed varies from 
54 to 58 miles an hour. Taking the average circumfer- 
ence of the driving wheel to be 20 feet, and the speed 
per hour 50 miles, a locomotive will give, going at 
express speed, 880 puffs per minute, or 52,800 puffs per 
hour, the wheel revolving 13,200 times in 60 minutes, 
giving 1,056 puffs per mile. 

0 
The Electric Omnibus, 

A curious incident was lately witnessed in Palace 
Yard, Westminster, London. About four o'clock an 
electric omnibus started from the St. Stephen’s Club, 
and carried some dozen members of Parliament round 
to the members’ entrance in Palace Yard. Admiral 
Mayne was in charge of the omnibus, and among the 
passengers were Sir William Marriott, Sir Walter Fos- 
ter, Major Waring, Mr. Majoribanks, and Sir William 
Walrond. The arrival of the car attracted a large 
crowd of members, and subsequently a series of trips 
was made round the neighboring streets, some hun- 
dred members in all availing themselves of the oppor- 





tunity of testing the practical utility of the omnibus. 
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READING THE DEGREES OF PRESSURE. SITUATION OF THE MANOMETRIC TUBE ON THE EIFFEL TOWER. 
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AIR PUMP FOR FORCING THE MERCURY INTO THE TUBE, 


OPEN COLUMN MANOMETER FOR EXPERIMENTS ON COMPRESSION OF GASES. 
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The Oder of the Soll after a Shower, 
BY DR. T. L. PHIPSON, F.C.4. 

This subject, with which I was occupied more than 
twenty-five years ago, appears from a paragraph in a 
late number of the Chemical News to have recently at- 
tracted the attention of Professor Berthelot and M. 
Andre. I find, on referring to my old notes, which are 
dated 1865, that it is doubtful whether I ever published 
the results of these observations; and asthe distin- 
wuished chemists | have just named have not quite 
solved the problem, I hasten to give the results I ob- 
tained so long ago. 

After a considerable number of observations, I ar- 
rived at the conclusion that the odor emitted by soils 
and sedimentary strata after a heavy shower of rain in 
summer was due to the presence of organic substances 
closely related to the essential oils of plants, and it ap- 
peared evident to me that, during the hot dry weather, 
these porous surfaces absorb the fragrance emitted by 
thousands of flowers, and give it up again when the 
rain penetrates into these pores and displaces the 
various volatile substances imprisoned therein, which 





are only very slightly soluble in water. I believe that 
many kinds of soil possess this property, but those on 
which my observations were first made were the chalk 
soile of Pieardy, in France. I found that not only 


chalk, but also maris, compact limestones, phosphatic 
rocks, and sowe kinds of schists and amphibolites are 
porous enough to possess it to such a degree as to emit 


a decided odor when they are strongly breathed upon. 
Finding the property of which I speak very remark- 
able in certain chalk rocks of Pieardy, I endeavored to 


ascertain the nature of the substance, or substances, 


to which it was owed. I dissolved a very large quapn- 
tity of the chalk in dilute hydrochloric acid, and 
passed the carbonic acid through various media, water, 
alcohol, weak potash solution, and dilute acid; but 


none of these liquids appeared to arrest the passage of 
the odvriferous substance. The only liquid which I 
found would retain it was an aqueous solution of 
bromine. This arrested it, and when the bromine 
solution was afterward carefully evaporated at a low 
temperature, a yellowish product, soluble in alcohol, 
and haviog a strong odor of cedar wood, was obtained, 
which, from its chemical and physical properties, ap- 
peared to be very similar to, if not identical with, 
bromo-cedren, derived from essence of cedar. 


—— 
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Magmetic BRocks, 

In a letter to Nature the following instance of extra- 
ordinary local magnetic disturbance, due to the pres- 
ence of magnetic rocks, is cited by Commander Creak : 

In September, 1885, when her Majesty's survey- 
ing veesel Meda was passing Bezout Island, near 
Cossack, Northwest Australia, a steady deflection of 
her compaes of 30 degrees was observed. This remark- 
able result has, however, since been exceeded by ob- 
“servations made in the Penguin on November 6, 1890. 
The Penguin being two miles north, 79 degrees east, 
from Bezout Island, a deflection of 22 degrees was ob- 
served. The ship was immediately anchored, and 
some hours of the next day were spent investigating 
the matter. On Bezout Island itself the absolute 
values of the variation and dip were normal, the dip 
being 50 degrees 1'°7 south. But at a position north 
7944 degrees east, distant 2°14 miles from that on Bezout 
Island, the observed dip on board was 83 degrees south, 
with a very smal! deflection of the compass. At 900 
feet to the westward of this the dip was normal, and 
it decreased rapidly as the center was quitted in any 
direction. At about 100 feet south of the center of dis 
turbance, the compass was deflected 55 degrees. This 
was the largest deflection observed, but the compass 
was disturbed over an area of about a square mile. 
The general depth of water in this area was nine 
fathoms, and the quality of the bottom quartz sand. 
The observations of the magnetic elements at Cossack 
and the neighborhood showed little or no disturbance 
from local magnetic effects. It is therefore evident 
that the disturbances were due to magnetic minerals 
at the bottom of the sea. 

. ee 
An Ancient Lock, 

The Buropean Trade Mail says that “an Egyptian 
lock has been found which was in use more than 4,000 
years ago. The old Egyptian lock was not made of 
metal, like those we use nowadays, but of wood, and 
the key that opened it was wooden, too. On one side 
of the door to which it was fastened there was a staple, 
and into this staple fitted a wooden bolt that was fixed 
to the door itself. When this bolt was pushed into the 
staple as far as it would go, three pins in the upper 
part of the staple dropped into holes in the bolt and 
veld it in its place, so that it could not be moved back 
again antil the pins were lifted. The key was a straight 
piece of wood, at the end of which were three pegs the 
saine distance apart as the pins which held the bolt 
firm. When the key was pushed into the bolt through 
a hole made to receive it, the pegs came into such a 
position that they were able to lift the pins that fixed 
the bolt, and when these were lifted, the bolt could be 
lifted out of the staple.” The most modern locks work 
on a similar principle. 
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Hydraulic Monitors. 

One of the most noteworthy features in many por- 
tions of the gold region is the elaborate system of 
water supply for the use of the hydraulic mines and 
the tremendous changes which were the result of the 
few years during which hydraulicking was at its height. 
So great have been these changes—bills washed away, 
valleys filled up, others created—that in many locali- 
ties the entire landscape has been altered. The old 
proverb ascribing the power to remove mountains to 
such as had faith only to the amount of agrain of mus- 
tard seed has never been exemplified, but the hydraulic 
miners have afforded the most ample demonstration 
of their ability to move mountains in the search of 
wealth. Lofty mountains have in fact been brought 
low through no other agency than the pipe line, the 
monitor, and the sluice, and the tremendous power of 
water never received such an exemplification as in the 
history of the hydraulic mines of California. 

There are, indeed, so many remarkable facts con- 
nected therewith that, were they not abundantly sub- 
stantiated, one might well be pardoned for receiving 
their relation with incredulity. One might not believe 
that a stream of water issuing from a nozzle or pipe six 
inches in diameter, and with no other force but gravity 
behind it, would have much effect at any considerable 
distance from the aperture, yet such an apparently in- 
significant stream, with a fall behind it of 375 feet, will 
earry away a solid bowlder weighing a ton or more at 
a distance of 50 to 100 feet, while at a less distance it 
will toss such a bowlder about as a boy would throw a 
pebble. 

The velocity and force of such a stream as it issues 
from the nozzle of the monitor is something terrific. 
The column of water is solid—so solid that if one were 
to undertake to thrust any object into it, it would make 
no more impression than if it were iron instead of 
liquid. If a crowbar or other heavy object be thrust 
against the stream, it would be snatched from the hand 
and thrown to a great distance as if it were a feather- 
weight, while the man who should firmly grasp an ax 
and attempt to cut through the stream would undergo 
an experience that he would remember for many a 
day. 

If a man were to receive the full force of such a stream 
at a distance of a couple of hundred feet, even though 
theimpact be momentary, he would be killed as quickly 
as though struck by acannon ball. He might escape 
being mangled, but the breath would be most effectu 
ally and suddenly expelled from his body. 

At 400 feet from the nozzle, a six inch stream with 375 
feet fall, ewang momentarily against the trunk of a 
tree, will denude it in a second of the heaviest bark as 
cleanly as if an ax had been used. Whenever such a 
stream is turned against a gravel bank it cuts and bur- 
rows into it in every direction, gouging ont great 
caves, causing thousands of tons of earth to fall, which 
is in turn quickly disintegrated and washed into the 
sluices. Bowlders so heavy that a man can scarcely 
lift them are tossed about like chaff, stumps and trunks 
of trees are thrown to one side like straws, and the 
work of destruction goes on at a pace that is appalling. 
If one who has never seen a monitor in operation under 
full head could imagine the ordinary stream from a fire 
hose magnified about a thousand times, he would be 
able to form some conception of its power. 

The water is brought in open ditches or flames, some- 
times from a great distance, around mountain sides, 
and across valleys and ravines. When the vicinity 
of the mine is reached a box is put in, from which a 
pipe condacts the water to the point where it is to be 
used. It is the distance between this box and the level 
of the monitor that gives the preseure. With from 300 
to 450 feet fall the execution done is tremendous. At 
the monitor the water is conducted into a still smaller 
pipe with nozzle about one-third the size of the supply 
pipe, the compression giving it still greater force. The 
monitor is constructed something like the ordinary hose 
nozzle, but has a ball joint that permits it to beswuang 
in any direction. It is balanced with weights, and by 
means of an ingenious device known as a deflector the 
tremendous stream can be turned in any direction by 
the slightest force. Almost the weight of a finger will 
suffice to direct the movement. 

Easily as it is managed, however, the monitor some- 
times becomes uncontrollable, and when this happens 
a scene of destruction and even death ensues. The 
pipe sways to and fro at its own volition, and the 
stream flies first in one direction and then in another. 
If the miners are not warned in time to get out of range, 
they may be mowed down as if by the discharge of a 
volley of grape. Sometimes the rana way monitor seems 
as if manipulated by some bloodthirsty monster, and 
appears to be deliberately tarned upon the fleeing men, 
following them as they flee in every direction and over- 
taking them before they can reach a place of safety. In 
one case a sluice tender, hearing an unusual noise, 
raised himself above the edge of the cut in which the 
sluices ran just in time to receive the fall stream square 
in his face and chest. He was knocked down, thrown 
into the sluice, and washed away. When found his 
body had not a stitch of clothes upon it, and apparently 





every bone in it was broken, 
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When a monitor gets away from control in this man- 
ner, there are two things that can be done. The water 
may be shut off at the head gate, a process involving 
much delay and perhaps loss, or some brave man may 
rush in and get to the monitor without being struck 
by the stream. To do this requires agility and pluck. 
The stream is liable to box the compass inside of a 
minute, and its course must be watched and the prob- 
able direction noted. Then over the rough surface the 
man must hasten, careful not to make a misstep, and at 
the same time ready to flee should the erratic stream 
betray a tendency to change its course so as to en- 
danger life. There have been many hairbreadth es- 
capes and some thrilling exhibitions of bravery under 
such circumstances as these, and it has been only by 
the exercise of the greatest coolness and bravery that 
great loss of property and life bas been prevented. 

A. J. Bowie, of this city, in bis work on hydraulic 
mining, states that the stream froma six inch nozzle, 
with a 450 feet vertical pressure, delivers a blow equal 
to 588,735 foot pounds per second, equivalent to 1,070 
horse power. When one comprehends this fact, he will 
be abundantly prepared to believe almost anything 
that could be said about the power exerted by such a 
stream. 

With a force such as that exerted by the stream from 
a monitor, it is apparent that a tremendous amount of 
material can be washed away in avery short time. The 
quantity removed depends, of course, upon its nature, 
whether loose soil, ordinary gravel, or cement gravel. 
In some places, under favorable circumstances, as high 
as thirty-six cubic yards to each inch of water have 
been removed in twenty-four hours. With a flow of 
500 inches the bulk removed each day is thus seen to 
be enormous. In cement gravel the amount handled 
daily is as little as three cubic yards per inch. The 
quantity handled daily is, however, almost entirely de- 
pendent upon the grade of the sluices. In the case of 
the highest amount just mentioned the stream had a 
fall or head of 350 feet, the banks were 100 feet high, 
and the sluices had a grade of one inch to the foot, 
while 1,000 inches of water were used. Under such con- 
ditions and with such results it must be apparent that 
the removal of mountains is only a question of time— 
and not a very long time, either. 

Some idea of the immense amount of earth and gravel 
moved by the hydrauli¢ mines of this State can be 
gathered from some recently published statistics upon 
this point. During the height of the hydraulic indus- 
try there were in use from the Feather, Yuba, Bear, 
and American Rivers, Butte Creek, and the two Dry 
Creeks, a total of 10,650,505 miner’s inches of water each 
twenty-four hours. Atan average of 34 cubic yards 
of gravel tothe inch there was thus washed away daily 
38,600,000 yards of material. This is a low estimate. 
As an actual fact much more was carried away. But 
the amount stated represents a mass of earth 500 yards 
long, 386 yards wide, and 200 yards high. With such 
a tremendous quantity washed away every twenty-four 
hours, it can readily be understood that nogreat length 
of time need elapse literally to remove mountains and 
cast them into the sea.—San Franctsco Chronicle. 

The Advance in Paper Making. 

In an interview with Col. A. G. Payne, of the New 
York and Pennsylvania Company, by a representative 
of the Paper Trade News relative to the prices for soda 
fiber, Mr. Payne, who was a pioneer in the business, 
said : “I remember when soda fiber brought thirteen 
cents; that was about eighteen years ago, when it was 
first used for paper. It is now quoted at three and 
three-fourths cents. The Yaryan system revolution 
ized the cost of recovering soda ash by cheap evapora- 
tion. Until recently this system was used by Ameri- 
cans only, but now they have adopted it abroad, and 
are using it at Glasgow. Everything is cheaper to-day 
in the manufacture of soda fiber than it wasin the old 
times, except wood and labor, and it was natural for 
the decrease in the cost of the production to be accom- 
panied by a falling off in the price of the product. 
The manufacture of chemical fiber has become a great 
industry, and the fiber itself is used more in the manu- 
facture of good book paper than ever before. There 
were only two mills which manufactured chemical fiber 
at the start, and they*produced twelve tons daily, 
whereas now the total monthly product foots up to 
fifteen million pounds. This increase does not seem so 
great, however, when we consider that a five ton 
paper mill in the early days was a big thing, whereas 
to-day mills with an output of thirty or forty tons are 
common.” 
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THE telephone line between London and Paris went 
into regular operation on April 2 with much success. 
The charge is $2 for a talk of three minutes. The 
opening of this line is considered a big thing in Europe. 
The distance is 297 miles, of which 23 miles are by cable 
laid under the British Channel. Long distance tele- 
phoning has been in vogue in this country for many 
years. In the SCIENTIFIC AMERICAN of March 24, 1883, 
we recorded a conversation we had by telephone be- 
tween New York and Cleveland, O., a distance of 650 
miles. ) 
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Scientific American. 
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Chinese Taxes on Ginseng. 
To the Editor of the Scientific American: 

For the information of your readers I wish to correct 
an error in Consul Nicolas Pike’s reply to L. C. Shus- 
sar re ginseng. American ginseng, clarified, pays an 
import duty of Hai Kwan taels 8 per picul (1334, Ib.) 
Crade ginseng pays a duty of taels6 per picul. The 
Hai Kwan tael is equal to $1.53 (Mexican). 

J. W. BURKE. 

Newchwang, N. China, March 19, 1891. 
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Facts about the Fertilization of our Fruits, 
Tv the Editor of the Scientific American: . 

The devices whereby nature would insure the fer- 
tilization of our fruits are manifold. The winds are 
made her “*common carriers.” Every passing breeze is 
called into requisition. A banquet is spread for the 
insect world. There is gorgeous coloring to catch the 
eye, the sweetest perfumes to lure the smell, and cups 
brimming with nectar to gratify and intoxicate the 
taste. But each parting guest on leaving the banquet 
hall becomes a postal messenger, bearing the loves of 
the flowers. To the wide circle of relationship of the 
insect world, of fly and bee and bug and butterfly, 
there must also be added at least one from the family 
of birds—the humming bird; the extraordinary fertility 
of the flora of the isle of Juan Fernandez being credit- 
ed by the distinguished botanist attached to “her 
Majesty's fleet of exploration” to the humming birds, 
who “throng the flowering plants and trees of the 
island,” some varieties of these birds being indige- 
nous. 

But with all the precautions which Nature has taken 
and facilities provided of air, insect, and bird, it re- 
mains that some varieties of fruit are defective in their 
methods and means of fertilization. All of our straw- 
berry growers are made familiar with this fact, as con- 
nected with the natura! sexual division of staminate 
and pistillate varieties. The term bi-sexual is applied 
to the former, though, as is implied, the bi-sexual be- 
ing self-fertilizing. Yet even here there isa distinction 
and a difference. Some of the so-called self-fertilizing 

«varieties have their productiveness materially enhanced 
by the presence of another variety more potent than 
themselves. The fertility of the Sharpless (a bi-sexual 
variety) is improved by thc proximity of the Jessic or 
Wilson. It is a familiar fact than many of the bi-sexual 
varietics are not only self-fertilizing, but arc of such 
superior putency, having, as the fruit growers would 
say,so much pollen as to be availablo, and as such 
largely useful in fertilizing the pistillate varieties, 
which, in turn, properly fertilized, become the most 
productive. The law of affinities obtains in the veg>- 
table as in the animal kingdom. In the selection of 
varieties, to obtain the best results this matter of af- 
finity should be considered, plants, like animals, often 
possessing a stronger affinity for a different strain of 
blood, as, for instance, with us the Jessie proves the 
best fertilizer for the Bubach No. 5. Both being large 
berries and of moderate firmness, for effectiveness every 
third row set with Jessie being sufficient ; and here, to 
add to the firmness and duration of bearing, Gandy’s 
Prize, a late, firm, potent variety, may be made to 
alternate with Jessie to advantage; the order then 
being one row of the Gandy, two rows of the Bubach, 
and the fourth of Jessie. The principle involved being 
simply this : that where any variety is wanting in any 
point, as of productiveness of plant or fruit, of firm- 
ness of texture or quality of fruit, we choose for its 
fertilizer a variety excelling in the point lacking. 
This matter of family affinities we claim to be a fact of 
horticulture, and the success of the fruit grower de- 
pends largely upon his recognition of this fact. The 
Warfield No. 2 should be crossed with Burt’s Seedling, 
or what may (of the new varieties) prove still better, 
the Governor Hoard. For earliness, firmness, and po- 
tency as a fertilizer, we would recommend the Michal’s 
Early. 

What may be said of the strawberry applies to our 
native plum—Prunus americana—now much improved 
by culture and careful selection from new seedlings. 
We find here in some instances the need of a fertilizer, 
and again the superior potency of certain varieties to 
be a marked characteristic. Many varieties, like the 
Winnebago and the Miner singly, are almost worthless; 
but if set in close proximity with a strongly potent va- 
riety, asthe De Soto, their productiveness will be as- 
sured, In the case (with the plum) of large, vigorous 
trees, making abundance of wood, but shy bearers, we 
would recommend grafting in the uppermost branches 
and extremities of limbs, by either cleft or whip graft- 
ing as occasion may require, scions of some potent va- 
riety. This, to succeed, should be done as early as 
possible in the season. The condition of bark and bud 
of tree and scion should be the same. The plum starts 
early in the season, and is impatient of delay in the 
scion. 

Many of our grapes are deficient in their productive 
powers, the flowers not being sufficiently self-fertilizing. 
Instances are not wanting of this among our native va- 





rieties and among our wild grapes; but it oceurs more 
frequently with the hybrids, where some foreign variety 
( Vitis vinifera) has been crossed on some native (Vé- 
tis labrusca). While soil, situation, praning, man- 
uring, in brief, thorough intelligent culture, are im- 
portant factors, we would suggest the use of some po- 
tent variety. We instance three varieties, one each of 
the black, red, and white grapes, whose quality is such 
as to render them worthy of a place in any amateur 
collection, yet each shy bearers. For the Moore’s Early 
(black) we would suggest as a fertilizer the Telegraph, 
also an early black grape and an immense bearer. That 
noble table grape, the Brighton, a shy bearer, its blos- 
soms apparently imperfect, we believe to be benefited 
by the near planting and training together on trellis 
of the Vergennes—a variety possessing vigor of vine 
with great productiveness. That lovely white grape, 
the Eldorado, to insure fertility should have for a near 
neighbor the Niagara or Pocklington. 

As to the apple, in the course of our experimenting 
with seedlings, we have had a curious illustration of 
this matter of fertilization. 

We had drilled in together a quantity of the seeds of 
the Duchess of Oldenburg and of the Talman Sweet. 
Of the seedlings, two of each variety were allowed to 
remain, and they grew up to bearing age side by side. 
The first to fruit was the seedling of the Duchess, 
bearing the fifth year from the seed, followed the next 
year by the Talman seedling. And now for the appar- 
ent results of fertilization. The Duchess (as is well 
known), a suinmer apple, coarse-grained, tart, mainly 
desirable for cooking; the Talman Sweet, as its name 
suggests, a sweet winter apple, of finer grain and an 
excellent baker. The seedling Duchess proved in the 
main true to the Duchess type as in size and color, 
shape more conical, less tart, an early fall rather than 
summer apple, and (unlike the Duchess) a fairly good 
keeper. These the individual traits of the seedling. 

The Talman—in size, shape, color—perfectly true to 
original, even to the freckles on its skin and the raised 
hemispherical line (the Talman Sweet trade mark). 
Nothing of resemblance being lacking in externals, 
even to the minutest particular. But instead of being 
a winter apple—a late keeper—the seedling has develop- 
ed a summer apple, its grain becoming coarser, and from 
a standard sweet it has becomea sub-acid. Though 
somewhat inclined to ‘‘ water core,” yet an excellent 
dessert fruit, an apple “ to eat (as the phrase is) out of 
hand.” Its vicinity, when ripe, the most ** popular sum- 
mer resort” on our premises. Here the Talman has 
evidently been fertilized by the Duchess, either, as we 
suspect, at a period prior to production of the seed 
sown or the result of a later cross of these two seedlings 
at period of blossoming. J. P. Rox. 








Phosphatic Chalk in England, 

The discovery of a deposit of phosphatic chalk in a 
pit near Taplow has been announced. At the request 
of the Director-General of the Geological Survey, Mr. 
Strahan undertook the investigation of the deposit, 
and laid the results before the Geological Society of 
London on the 25th of March. The pit from which the 
original specimen had been collected is oid and disused, 
but has in former years yielded a iarge quantity of 
chalk for agricultural purposes. In the lower part it 
exposes flint-bearing chalk of the usual character, and 
in the upper part two bands of the brown phosphatic 
chalk, 8 feet and 4 feet thick respectively, which are 
separated by 12 feet or 14 feet of nearly white, flintless 
chalk. 

Under the microscope the brown chalk proves to be 
a purely organic deposit. The fine white mud removed 
by washing in water consists of some extremely minute 
bodies common in the chalk, known as rhabdoliths, 
coccoliths, and discoliths, which, though of doubtful 
history, are believed to be of organic origin. The 
brown sand is made up of the following organisms, 
taken in order of their abundance. First, the shells 
of foraminifera; secondly, small, crystal-like prisms 
broken from the shells of the Inoceramus, a common 
chalk mollusk ; thirdly, comminuted bones, teeth, and 
scales of small fish ; and, lastly, small oval pellets, the 
exuvie of fish, which were probably about the size of 
sprats. The foraminifera include numbers of genera 
common in the chalk, such as Globigerina, Textularia, 
Cristellaria, and Planorbulina, They are, generally 
speaking, filled with an opaque mass of phosphate of 
lime, the shell itself being sometimes carbonate of 
lime and sometimes phosphate in a translucent form. 
The small prisms from the Jnoceramus shells are also 
partly converted into phosphate of lime, while the fish 
remains and the pellets consist, as usual, principally of 
this substance. 

By treatment with acetic acid a portion of the car- 
bonate of lime which cannot be removed by washing 
can be dissolved out, the phosphate of lime being un- 
affected by the process. These phosphatized portions 
of the organisms can thus be separated out from those 
which have remained in their original mineral con- 
dition. In some cases the phosphate has so completely 
filled the foraminifera that it has penetrated the in- 
numerable little pores, or foramina, in the shell, from 
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which these organisms receive their name. In such the 
removal of the shells by acetic acid leaves an internal 
cast in phosphate, covered with a short crop of little 
hair-like processes, each of which is the cast of a fora- 
men. 

A comparison of the French phosphatic chalk with 
that from Taplow establishes their identity beyond 
doubt. In general appearance they are indistinguisha- 
ble, while the same organisms, in « similar condition of 
phosphatization, occur in both. They occupy, how- 
ever, about the same position in the chalk system. The 
Relgian deposit is somewhat newer—later, in fact, than 
any chalk existing in England ; but in appearance and 
composition it closely resembles the English phosphatic 
chalk. The microscope, however, discloses the differ- 
ence that in the Belgian rock foraminifera are com- 
paratively scarce, and are pot phosphatized. The fish 
remains are similar in all these chalks ; but from the 
Belgian chalk the remains of a saurian upward of fifty 
feet in length have been unearthed. This phosphatized 
chalk is at present known in one pit only in England, 
and, though search is being made along the outcrop of 
the same beds, it has not at present met with success, 

cll identi tgaienctieeeeaion 
Saw for Steel, 

General Manager Potter, of the Homestead mills, of 
Carnegie Brothers & Co., has invented a cold saw for 
the purpose of sawing iron and steel, which has proved 
a great success, and is creating considerable interest, 
For some years an instrument has been in use, known 
as the hot saw, that is, it could only ent metal that 
had been heated to redness, but it is not equal to the 
new saw brought out by Mr. Potter. The hot saw 
leaves a burr on one edge, but the new cold saw does 
clean, smooth work and is not very expensive, 

A Pittsburg Dispatch reporter had a talk with a 
gentleman who had seen the saw at work a short time 
ago, and secured from him the folléwing description of 
the new invention : The instrument itseif is simply a 
circular saw of fine steel, tempered somewhat hard and 
about one-quarter of an inch in thickness at the peri- 
plery. It is ground slightly thinner at its center to 
clear itself easier in a deep cut. It is made to revolve 
at a slow speed, while the old hot saw was run at a 
high rate and did its work by means of the intense 
friction created rather than teeth. it cuts but one 
inch a minute. The machine differs from the ordinary 
circular saw in this respect, that it is not the work that 
moves up to the saw, but the work is fixed stationary 
and the saw is made to travel along the table through 
it. Itisdriven by a worm wheel and screw of some 
four or five feet in length, along which it can be moved 
easily by hand-screw gear or by self-acting feed gear. 
The saw runs ina tank of solution, and the greatest 
care is necessary in regard to the quality of the materi- 
als in this solution. It is made up of ten pounds of 
whale oil soap, fifteen pounds of sal soda, two gallons 
of lard oil, with water added to make forty gallons of 


mixture. The new saw will be used in cutting the 
arwor plates for the government the proper size. 
-0-e --- —-— 
Russian Mercury. 
Among the articles of export from Russia which are 
now beginning to attain a certain importance are quick 


silver and phosphorus. Until quite recently Ruesia 
obtained ail the quicksilver consumed by her from 
abroad, but since the commencement of exploitations 
of the mines of Bakhwut, Russian mercury is not only 
ousting the foreign article from the locai markets, but 
it has become an article of export. In 1887, 7,803 poods 
of it were exported from St. Petersburg and Libau. In 
1889, 3,150 poods of phosphorus were also exported. 

The mercary mines of Saigewa, near the Nikitowka 
Station of the Azof Railway, prove to be exceedingly 
rich. The deposits contain three layers of hydrargerous 
ore, the total quantity of ore containing the metal 
being estimated at 12,000,000 poods. The ore is sprang 
by means of dynamite, crushed by manual labor and 
by crushing machines, and finally roasted. In 1889 
the yield of the mines was 10,202 poods of pure metallic 
quicksilver. In working the deposits, traces of former 
workings and abandoned pits are found, showing that 
these same mines have already been exploited in 
ancient times. 





Milton’s Homeopathy. 

Irrespective of one’s views as to the several schools 
of medicine, it is interesting to note the fact that the 
poetical mind of John Milton anticipated the theory of 
Hahnemann, as is evinced by the following extract 
from his preface to “‘ Sanson Agonistes.” He remarks 
that tragedy has power, “ by raising pity or fear or 
terror, to purge the mind of these and such like 
passions ; that is, to temper and reduce them to just 
measure with a kind of delight, stirred up by seeing 
those passions well imitated. Nor is nature wanting 
in her own effects to make good this assertion ; for so 
in physic things of melancholic hue and quality are 
used against melancholy, sour against sour, salt to re- 
move salt humors.” I do not remember ever seeing 
this Miltonic statement of ‘* Similia similibus curan- 





tur” commented on before. H. C. Hovey. 
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THE BROADWAY AND SEVENTH AVENUE CABLE 
ROAD. 





(Continued from first page.) 

locality was at the intersection of Fulton Street with 
Broadway. Although this is but half a mile from the 
southern terminus of the road, twenty-one such cross 
sections were plotted at intermediate points between 
the line of this section and the end of Whitehall Street. 
This fact gives a good idea of the extent of work re- 
quired to determine what bad to be done in the way of 
clearing the ground. The illustrations also show how 
many are the obstacies in the way of prosecuting the 
work. 

The next step in the work is the clearing of the 
ground. This is now in progress. For this 
purpose, wherever necessary, the tracks are 
temporarily shifted to one side, and the 
grovod is excavated on the line of the con 
duits. The pipes are moved and shifted as 
required, so as to leave everything clear. At 
the present time this work is being prose- 
euted at many points upon the line of the 
road, so that no delay shall be experienced 
in putting the conduits in place, once the 
operation begins. 

A careful recapitulation of the obstacles in 
and upon the ground at the point illustrated 
gives no less than twenty-five classes of in- 
cumbrances or occupants of the street, either 
on the surface or below it. In the category 
are incleded gas and water mains, valves for 
gas and water, sewers, with their manholes, 
basins and connections. Edison electric con 
duite and manholes, electric subways with 
their vaults, service boxes, and air pipes, commercial 
cable conduits and vaults, pneumatic tubes, steam 
pipes, with expansion joints, return pipes, valves, and 
valve stems, cellar vaults, and finally the horse rail- 
road tracks. A perspective view of the incumbrances, 
pipe lines, etc., completely exposed as if by an excava- 
tion, produces the effect of a perfect labyrinth of cross 
connections and parallel lines at various depths. 
What the outcome of it al! will be in the future it is 
hard to say. 

The lesson taught is obvious. To lay pipes and con- 
duits in the earth as has been done in this city is op- 
posed to every principle of municipal engineering. 
The growing complication is bringing about a condi- 
tion of things which may yet lead to serious results, 
There is but one way to escape from the difficulty. It 
is to construct an adequate subway to contain the 
entire mass of pipe lines and possibly the sewers also. 
The complication is increased in many cases by the use 
of two or more pipes to do the work of one. If a 
proper subway were provided, the operations of sub- 
stitating a single large duct for two or more sinall ones, 
and iv general any operations tending to simplify the 
underground distribution of light, heat, and power, 
could be readily effected. The present time is most 
favorable for such an operation, as Broad way will soon 
receive a new and expensive pavement, which it 
woald be poor policy to lay until there is no danger of 
disturbing it 

The origioal plans for the cable road contemplated 
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Seventh Avenue Railroad Company is Mr. Geo. W. 
MeNalty. The work is being execated by the con- 
tractors, Joho D. Crimmins & Bro., of this city. 

The publie will be benefited by this improvement, 
not only by the removal of so many horses from the 
street and by the improved service certain to be af- 
forded, but the new rails will lie flash with the pave- 
ment and will have so small a groove as not to inter- 
fere with carriage or truck wheels. The question of 
different speeds on the upper and lower portions of the 
road is also a matter for consideration in the near future. 

><-9-— 
Electricity for Domestic Purposes, 
The Pall Mall Budget says one of the latest adapta- 














CROSS SECTION OF THE CABLE ROADWAY AND CONDUIT. 


| tions of electricity to domestic purposes, in London, is 
the establishment of telephonic communication be- 
tween the servants’ hall and the other rooms in the 
house. There is very little expense in the installation. 
The common ordinary wires of the ringing bells are 
used without any alteration. A telephonic mouth- 
piece is provided at each end, and if you wish to sum- 
'mon the servant, you ring the bell as usu), and then 
speak your message to him over the telephone. The 
| advantage to the servant is plain. It saves him or her 
| one journey up and down stairs. Suppose you make 
up your mind, half an hour before your usual dinner 
| time, to dine out, and suppose you wish to communi- 
cate this piece of intelligence to the servants. Under 
the present system it is impossible. You may ring, and 
they will jump to the conclusion that you want your 
dinner quickly. Give two peals, and they will only 
think you are in an extra hurry. You must wait till 
the soup is brought up, before you have a chance of 
putting in a single word, whereas in future you will 
merely have to ring the bell and then telephone, “I 
shall dine out. Get mea cab.” 


Damages for Non-Delivery of Telegram, 

A distilling company sent a message to boilermakers 
in a neighboring city notifying them that a boiler was 
out of repair and asking them to “‘send man at once.” 
By reason of the failure of the telegraph company to 
transmit or deliver the message, the distilling company 
was compelled to suspend operations for twenty-four 
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sent, he could not have done the work. Rich Grain 
Distillery Company vs. Western Union Telegraph 
Company. y 





The Tallow Tree in China, 

Mr. Hosie, the British consul at Wenchow, in his last 
report describes a curious vegetable product which is 
cultivated in his district. This is the tallow tree (Stil- 
lingia sebifera, Roxb.), the fruit of which produces oil 
as well as tallow. The berries, which resemble coffee 
beans in appearance and size, are first steamed and 
then pounded in an ordinary rice trough. By pound- 
ing, the soft mealy mesocarp is partially separated 
from the kernels. The whole is then placed in a bam- 
boo sieve, the meshes of which are just large 
enough to allow the mealy matter to be 
scrubbed through, and small enough to keep 
back the kernels, which are hard, black, and 
about the size of peas. From the mealy 
matter the tallow is expressed in primitive 
wooden presses. To obtain oil, the kernels 
are dried and passed between two millstones 
held at such a distance apart, by means of 
a bamboo pivot, as to crush the hard shells 
of the kernels without injuring the white 
interiors. The whole is then passed through 
a winnower, which separates the broken 
shells from the solid matter. The latter is 
then placed in a deep iron pan, and roasted 
until it begins to assume a brownish color, 
the process being accompanied by continual 
stirring to prevent burning. The crushed 
shells make an excellent fuel for the pur- 
pose. It is then ground by a huge stone 
roller in a circular stone well, steamed, made into cir- 
cular cakes with bamboo and straw casings, and 
passed through the wooden press. A good lighting oil 
of a brownish yellow color is thus obtained. The tal- 
low is called ** p’ i ya”—that is, skin or external oil. 

— mene 0 ee 
Mysteries of Malaria, 

Walter Coote, author of ** Wanderings, South and 
East,” who has been at the Fiji Islands, has the fol- 
lowing notes upon the vagaries of what is called 
walaria, the strange ways of which, The Christian at 
Work adds, are often past finding out : 

**T have seen Englishmen living in Fiji, on the bor- 
ders of almost stagnant estuaries, with the densest and 
most rank vegetation around them on all sides, with 
mosquitoes and a hundred such insects infesting the 
district like a plague; in dry seasons their houses 
will stand in the very center of groat plains of reeking 
ooze, in times of flood the muddy river will rise to 
their very verandas, and yet these people are robust 
and healthy. I have gone from there, and a few weeks 
later visited islands in the Solomon group, or New 
Hebrides, where I have found a dry coral soil and high 
land, upon which the pure trade wind blows freshly 
month after month, steep land, too, from which the 
rain water is quickly borne downward to the sea, and 
all this but afew hundred miles from the Fiji group, 
and in the same latitude, and blown upon by the same 
trade wind, and yet in these places it is almost death 
for a white man to spend more than a few months in 
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CROSS SECTION OF THE STREET AT BROADWAY AND FULTON STREET. 


an excavation of the width of the entire roadway. 
But it was found that this complicated operations, as 
the priem to be cleared was of too large section. Ac- 
cordingly it has been determined to put each conduit 
in separately. The general construction is shown in the 
cate. The slot is firmly tied, so as not to close. Im- 
proved rails are used, which will not interfere with 
traffic. Two power stations will probably be used, one 
at Houston Street and other at 5iet Street. The con- 
duit will be 24 inches deep and 15 inches wide. At in 


tervals drainsge pipes will be inserted connecting with 
the sewer, to carry off any water that may find its way 
through the slot. The engineer for the Broadway & 


hours longer than it would have done had the message 
been transmitted and delivered in the rerular course 
of business. The Superior Court of Kentucky held in 
an action against the telegraph company that the 
sender of the message was entitled to recover for the 
additional expense incurred in feeding cattle, and the 
additional amount paid to hands, by reason of the 
delay caused by defendant’s failure to transmit he 
message. The court said that as it was the business of 
| the firm to which the message was sent to send men to 
repair boilors, it must be prosumed that they would 
have followed their usual course of business, and it was 
not reasonable to presume that had the man becn 








the year on shore, and practically no one who lives 
ashore at all can hope to escape frequent and severe at- 
tacksof fever. In fact, it is only by being thoroughly 
acclimated, through a long period of time, that he can 
hope to live there at all.” 


-— 
—_ 


Amone@ the useful institutions of Chicago is the 
Watchmaker’s Institute, Atheneum Building, Van 
Buren Street. Here, for $25 a month, pupils receive 
both theoretical and practical instruction in all 
branches of the art. The most improved tools are 
used, and the utmost pains taken to instruct the learn- 
ers thoroughly. 
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ANCIENT METHODS OF DRAWING WATER 

We have already described some of the ancient 
methods of raising water, but these were confined to 
the elevation of water from streams or natural bodies 
of water lying on the surface. For elevating water 
from wells and cisterns, different mechanism was re- 
quired. 

One of the ancient machines for this kind of work is 
represented in Fig. 1. In this machine a long beam 
weighted at one end is pivoted in a forked post 
and arranged to oscillate on its pivot. To the 
lighter end of the beam is connected a rod 
whieh is attached at its lower end to a bucket, 
and the weight of the heavier end of the beam 
is more than sufficient to lift a bucket full of 
water. Upon the beam is placed a plank, and 
at the sides of the plank are arranged hand- 
rails. The operator walks forward and back- 
ward upon the beam, thus alternately adding 
his weight to the lighter end of the beam 
and removing it therefrom, causing the 
bucket to alternately dip into the water and 
lift it to the surface, where it is emptied 
by another person. In some cases these 
machines are provided with steps to give 
a better foothold. It is said that the operator 
upon these machines becomes so expert that 
the water never ceases running in the troughs 
leading from the well, and still his confidence 
is such, notwithstanding his apparently dan- 
gerous position, that he laughs, sings, smokes, 
and eats in this peculiar situation. This ma- 
chine is peculiar to Hindostan, and is known 
as the picotah. 

The earlier machines for raising water by 
power were known by such names as the tym- 
panum, noria, chain of pots. Of these the 
tympanum and noria were driven by the 
stream from which the water was taken. The 
earlier form of tympanum consisted simply of a 
series of gutters united at their open ends toa 
horizontal hollow shaft placed a little higher 
than the discharge sluice, the gutters being ar- 
ranged radially, and of sufficient length to ex- 
tend from the shaft into the water. The sides 
were closed in by planking and the joints were 
made tight by calking. From the resemblance of 
this machine to a drum, the Romans gave it the 
name it bears. The tympanum shown in the engrav- 
ing is an improvement on the older form, and consists 
of a series of tubular hollow arms extending from the 
periphery of a current wheel into the hollow shaft at 
the center. The blades of the wheel dip in the stream 
and are propelled by the current, and the mouths of 
the curved tubes scoop up the volume of water which 
advances toward the center of the wheel as the wheel 
revolves. The water thus raised is discharged through 
the hollow shaft into a sluice which conveys it away. 
These wheels are especially adapted to purposes of irri- 
gation and mining. 








The New Royal Mail Steamship Empress of Japan, 

The new twin-screw steamer the Empress of Japan; 
which has been constructed by the Naval Construc- 
tion and Armaments Company, lim- 
ited, Barrow-in-Furness, has just un- : 
dergone her speed trials, with the == 
most satisfactory results. She has 
been built for the Canadian Pacific 
Railway Company, to run between 
Vancouver and China and Japan. 
She is the second of three steamers 
built for the same route, her sister 
ship being the Empress of India, while 
the third vessel was launched at Bar- 
row yard recently. The builders’ usual 
progressive runs under natural draught 
conditions were made on the measured 
mile at Skelmorlie on the Clyde, on 
March 30. Two runs were made with 
full power under assisted draught, and 
the mean speed realized was 18°91 
knots, the engines developing close on 
10,000 horse power. It is stipulated 
that these vessels shall run at the rate 
of 1744 knots on the measured mile and 
16 knots on their 500 mile sea trials, 
these being the requirements of the 
contract the Pacific Company have 
entered into with the post office au- 
thorities. The vessel afterward pro- 
ceeded on her sea trial of 500 miles, 
the course taken being from Wemyss 
Bay, on the Clyde, to Lundy Island, 
in the Bristol Channel, and back to Liverpool. The 
mean speed on this run was 16°85 knots, the mean 
horse power developed was 7,400, and the consumption 
of coal per indicated horse power 1°56. 
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AN International Hygienic Exhibition will be held 
in the months of January and February, 1892, in Leip- 
zig. The exhibition will comprise, among others, sec- 
tions devoted to hygiene, feod stuffs, and ambulance. 
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Firing Porcelain, 

The United States consul at Limoges, France, says, 
in his last report to the United States government, 
that the proprietors of the large porcelain factories 
there have been for a long time studying the question 
of reducing the price of fuel. At a recent congress of 
the manufacturers, it was said that some new and 





cheap way of manufacturing porcelain must be found 
for France, or the industry which has become so fam- 











ous, and which employs so many of the inhabitants, 
would be driven from French soil on account of the 
cost of firing. It was there ascertained that the cost 
of firing china in Bohemia was not more than 10 francs 
a ton ; in England it was only 13 francs ; while, for the 
same thingin France, at Limoges, the cost was between 
34 and 35 franes. This difference being so great, and 
making it impossible for the French manufacturers to 
make their china as cheaply as their foreign neighbors, 
various devices have been tried, but with little success. 

In order to compete, wages have been reduced to 
the lowest point, and still the manufacturers are said 
to have lost money. The coaltbat is employed is ne- 
cessarily costly, as a smokeless, long flame variety is 
required. Many of the factories burn wood only,.as 
that produces a purer white than the very best kinds 
of coal, but wood is dearer than coal. It is conse- 
quently only used in firing the muffles, and in the fin- 





Fig. 2—THE TYMPANUM. 


side and bearing removed to show the constraction, 


est grades of porcelain. A few years ago a new pro- 
cess was tried, that baked the porcelain in a short 
time, but the cost made the process impracticable. It 
was under such circumstances as these that one of 
the most progressive houses in Limoges was induced 
to employ petroleum or residuum oils as a fuel. To 
accomplish which, an American firm using the Wright 
burner was requested to come and make a trial with 
the fuel. There was very much doubt and fear con- 


git 


nected with the experiment, but, after a time, it was 
attempted, and the results were far better than antici- 
pated. The heat was shown to be absolutely pure. 
No gases or smoke in apy way discolored the china, 
which came from the kiln much whiter and in better 
condition than when it is fired with the best of wood. 
In the muffles there was a decided advantage. The 
delicate colors, which show at once the presence of 
the slightest quantity of gas, were perfect. “This 
new discovery,” says Consul Griffin, ‘* promises 
to revolutionize the whole porcelain industry.” 
It is estimated that, by employing these oils, 
there will be a reduction of about 15 or 20 per 
cent in the making of china. 

The only question now is the present classi- 
fication of residuum oils in the customs tariff, 
as the present duty on petroleum-—1i20 francs 
per ton—is prohibitive, but strong pressure is 
being brought to bear on the government to 
have fuel oils classified as fuel, which pays only 
1 franc 30 centimes a ton. New life is given to 
an industry that was seriousiy threatened, and 
it is hoped that the Freneh porcelain will be 
brought toa greater state of perfection by this 
new American invention. 

en te 
The Employers’ Federation, 

A federation of employers is in progress of 
organization in San Francisco, which will in- 
clude the foundrymen, ship owners, lumber 
dealers, box makers, builders, harness and 
leather makers, etc. The idea is to form a 
federation of employers of the Pacitic coast on 
the same plan and to be just as extensive as the 
organization of trades unions in the Council of 
Federated Trades, with its sub-federations in 
all parts of the coast, so that, no matter in 
what trade or locality the Council of Federated 
Trades might exert its power, it would meet an 
equally compact organization to oppose its de- 
crees. It is not proposed to attempt to destroy 
trades unions, but to restrain them and to resist 
unreasonable demands; nor is it desired to re- 
duce wages, but to so arrange matters that em- 
ployers shall not be dictated to as to the indi- 
viduality of employes. A committee is to be 
appointed, selected from the different industries, which 
will constitute a court of final appeal in disputes 
The decision of the comwittee will have the power of 
the federation to sustain it. 

Scientific and Practical Knowledge, 

Some one has truthfully said that all knowledge is 
comprised in two classes. The first is that effect of 
mind which is the result of curiosity, that species of 
human instinct that prompts us to inquire the reason 
for everything we see, every action which takes place 
among others, among all living beings, among the el¢- 
ments and among the celestial bodies. Mankind being 
endowed with reason, the next impulse is to apply the 
knowledge so gained to some useful purpose, to pro- 
duce some benefit to ourselves. The first of these two 
classes is called “‘ scientific investigation,” the second 

















is called ‘applied science.” For instance, we notice 
for the first time a light from which 
smoke arises, we investigate, we per- 
ceive heat, and that it produces a dis 
agreeable sensation. These are the 
first scientific facts. We apply the 
knowledge so gained by resolving 
never to touch fire. This is applied 
science. We have employed curiosity 
to find out the facts. We now employ 
caution to guard ourselves against 
damage, and we determine never to 
touch fire. Ail knowledge so gained 
is by this process. We may be told a 
thousand times that fire will burn, 
but we feel that that is only theory. 
We want facts, and we obtain them 
by a course of scientific investigation. 
We use these facts and thus gain ex- 
perience, knowledge, at first scientific, 
next practical; and these two condi- 
tions make up the sum of al! knowl- 
edge. Science is the foundation, pr-e- 
tice the superstructure. 
—-- oe -— —- 
Liquid Bronze. 

Stroschein, of Berlin, makes this 
by treating dammar resia with about 
one-third of its weight of carbonate 
of potassium, stirring for about three 
days, and then finely powdering the 
resinous mass. Next it is scattered in thin layers on 
hurdles, exposed to a temperature of about 50° C., and 
left for several months. The resin is then dissolved 
in benzine or another distillate of naphtha under a 
boiling point of 150° C., after dry ammonia gas has 
been led through the solvent. The bronze powder 
remains suspended in this varnish. Articles bronzed 
with it are said to retain for years together the ori- 
ginal fresh metallic luster. 
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With More Zeal than Discretion. 

An esteemed contemporary announces the discovery 
of three “ weak points” in the patent laws of the 
United States. It has reached the conclusion that the 
establishment of “ oppressive monopolies ” under the 
protection of patents ought to be effectively prohibited; 
the foreigu inventor labors under almost insuperable 
disabilities in respect to the nature of proof required 
to establish his priority of invention in contested cases; 
and that patented inventions not put in public use 
within a reasonable time after the protection has been 
given, ought to be summarily deprived of it. We fear 
that the real source of our contemporary’s disquietude 
is to be found in the fact that the American patent law 
has not been framed to meet the requirements of in- 
fringers. We may farther remark that Congress ap- 
pears to have no constitutional authority to change it 
to correspond more nearly to the views of this enter- 
prising and industrious class of citizens. The Consti- 
tution of the United States, in express terms, empowers 
Congress “‘to promote the progress of science and 
the useful arts, by securing for limited times to authors 
and inventors the exclusive right to their respective 


writings and discoveries.” In view of the magnificent 
results achieved under its stimulus by the inventors of 
America, it is too late to question at this day the 


wisdom of the fathers’ provision ; but whether wise or 
unwise, there it is,a part of our organic law, and 
likely to continue so. The patentee’s right is exclu- 
sive, and though it may be limited in duration, it can- 


not be limited in scope. Congress has no power to step 
in between the patentee and bis personal property, and 
undertake to dictate to him how, where and when he 
shall use it or refrain from using it. We esteem it the 


one crowning merit of the American patent system 
that the grant is unconditional and absolute, or with- 
out drawback or restriction in the nature of conditions 


subsequent. Two of our contemporary’s points are 
therefore disposed of by constitational provision. As 
tothe remaining one, it is declared that while ‘it is 
already possible for American inventors to obtain 
valuable patent rights in foreign lands, . . , it is 
well nigh impossible for a foreign inventor to secure 


a patent here if there can be found an American un- 
scrupulous enough to claim the invention, naming a 
date prior to the foreigner’s application in his own 
country.” This is a gross wisstatement of the provisions 
and practice of our patent law. Our rules of practice 
provide that he who, being an original inventor, first 
makes known to others within the realm (thus enabling 
ite existence toe be legaliy proved) the invention he has 
made, and perfects and seeks to patent the same with 
reasouable diligence, is entitled to the grant. It mat- 
ters notin the least whether he be a foreigner ora 
native; the rule is the same. The benefit to the 
public, which is the consideration, and the sole con- 
sideration, for the grant, arises from the making known 
of the invention to the people of the United States. 
There is no conceivable reason why we should reward 
a foreigner, as of a matter of right, for something he 
has done in his own country and not elsewhere, unless 
he has, by publication or otherwise, constructively 
placed some person in this country in possession of a 
knowledge of it, and the very moment he has done 
this, he stands precisely on the same footing, in every 
particular, with his domestic competitor. 

Suppose it is true that a certain proportion of the 
patents granted are never put to use. Suppose that 
some ‘* successful” inventor has “found that progress 
along a certain line was barred by some old claim that 
has never been put to any service whatever, and 
neither benefits the public itself nor permits any one 
else to do so.” How large is the proportion? There 
are now in force about 300,000 patents. How many of 
these are obstructions in the way of progress because 
their owners will neither use nor permit them to used ? 
Not one-tenth of,one per cent. Isit then worth while in 
attempting to guard against a limited and largely im- 
aginary evil, not only to inflict incalculable injury and 
injustice upon the vast body of deserving inventors, 
but, by removing what is the principal iucentive and 
stimulus to invention, the absolute security for a fixed 
term of years of patented property, to dry up, as it 
were, the epring of invention at its very source 1—TZhe 
Electrical Engineer. 

Rebuilding while Afloat, 

A novel piece of work has been andertaken in San 
Francisco. The ship Edward O’Brien, built in Maine 
in 1865, has been practically rebuilt without being 
taken from the water. Acrewof riggers was employed, 
aod the fore and main masts, each weighing over 100 
tons, were lifted by means of shores six inches clear of 
the keelson. This was done without sending down 
the topgallant masts or any of the light yards. The 
lower deck stanchions were then knocked out, and the 
old keelson taken out the entire length of the ship, to- 
gether with the sister keeleons. These were then re- 
placed with new timbers 16 by 16 inches in size. Four 
of these form the keelson, and two on each side form 
the sister keelsons. These run the entire length of the 
ship, and are searfed and keyed with oak keys. The 
entire skin of the vessel has been replaced, 4 by 16 
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planking being used. Thirteen of the lower deck 
beams have been taken out, and new ones, 16 by 16 
inches, put in. The new keelson is fastened down with 
bolts 14¢ inches in diameter and 7 feet long, which are 
driven 16 inches into the main keel. New chain lockers 
have been put into the ship, and a heavy platform 
carries the big water tank, holding twenty tons of 
water, enough to last the crew six months. New 
‘tween decks have been put into the craft, and the 
entire main deck will be taken out, together with the 
poop deck, forward house, topgallant forecastle, aud 
the forward part of the cabin, and all will be renewed, 
as will the waterways all around the ship. It is ex- 
pected the work will be finished in three weeks, and 
the ship will then be given a seven year class and will 
load grain for Europe. The estimated cost of repair- 
ing the vessel is over $40,000. R. 8. Alexander & Co. 
have the contract.—Pacijfic Lumberman. 
Natural History Notes, 

The Poison of Toads.—The skin of toads and sala- 

manders has lately been submitted to a microscopical 
examination by Mr. Schultz, who finds that there 
are two kinds of glands present in the skin of these 
animals, viz., mucous and poisonous glands. The 
former are present all over the body, the latter are 
confined to the back of the body and limbs and the 
ear region behind the eyes, and in the salamander are 
present at theangle of the jaw. The poison glands are 
larger than the mucous glands in the salamander, are 
oval and have a dark granular appearance, due to 
strongly refractive drops of poison, a good reagent for 
which is copper hematoxylin. The poison is secreted 
by epithelial cells lining the glands, and, when the 
animal is stimulated electrically, it is exuded slowly in 
drops by the toad, but discharged in a fine jet, some- 
times to the distance of a foot or more, by the sala- 
mander. The anesthetic action of the poison of the 
toad and the use to which it is put in medicine by the 
Chinese have already been pointed out. 
Effect of Light on Spines.—In a note communicated 
to the French Acadewy of Sciences, Mr. A. Lothelier 
states that in Berberts vulgaris, Robinia pseudacacia, 
Ulex europeus and other plants, the formation of 
spines is dependent on the access of light. Plants 
grown in comparatively little light present very few 
spines, but those grown with free access of it have 
more numerous, more differentiated and more devel- 
oped spines. M. Lothelier has observed that the loss 
of assimilation power caused by the development of 
spines is usually balanced by the stronger growth of 
axillary leaves. 

Protective Mimicry in Spiders.—In the journal of 
the Elisha Mitchell Society, Mr. Atkinson calls atten- 
tion to two new cases of protective mimicry in spiders. 
A Cyrtarachne takes shelter in summer and autumn 
under leaves, where it has absolutely the aspect of a 
small univalve mollusk which is extremely abundant, 
and which often fixes itselfin an aualogous position. 
The second example is found in asmall spider, Thomé- 
sus aleatorius, which is remarkable for the length of its 
fore legs, the hind ones being, on the contrary, very 
short. This spider, which lives upon grasses, ascends the 
culm, stops suddenly and disappears from sight. It 
suffices te fasten itself to the spike by its hind legs, and 
to bring together its fore legs, extended, and forming 
an angle with the culm, in such a way as to make 
itself nearly undistinguishable from the spikelets. 

The Usefulness of the Elephant.—In modern times, 
we have wnly to look to India to be convinced of the 
great usefulness of the elephant. To the agriculturist, 
who uses him before his wagon or his plow, he is in- 
dispensable, and for the transportation of heavy arti- 
cles he has no rival. We see him carrying immense 
tree trunks out of the Indian forest, and by his inde- 
fatigable industry, in picking up and carrying off 
large stones, aiding the constraction of roads and rail- 
ways. For labor of this kind a coolie receives from 
four to eight annas, while five and six rupees are paid 
for the daily work of an elephant. From this fact we 
conclude that one elephant performs the work of from 
twelve to twenty-two coolies. From the record of the 
British expedition against King Theodore, of Abys- 
sinia, in 1868, we learn that 44 elephants were shipped 
from Bombay for usein the campaign. Each animal 
wasin charge of twomen. Of this number, five suc- 
cumbed during the campaign. The remaining 39 ren- 
dered valuable services, being intrusted with the trans- 
portation, through a mountainous country, of cannon, 
ammunition and supplies. It was frequently very diffi- 
cult to procure proper food for them, and as it was 
often necessary to traverse great distances to reach 
the watering places, the death of the five animals is 
ascribed to these hardships. Although elephants move 
slowly through a mountainous country and soon be- 
come footsore, they performed their task with ad- 
mirable faithfulness. Without them it would have 
been necessary to await the building of wagon roads. 

Green Butterflies.—‘‘ Grant Allen shows,” says Mr. 
W. Doherty, in the journal of the Asiatic Society, of 
Bengal, ‘‘ that, while greenish flowers are among the 
oldest, really green flowers are the most recently devel- 














oped of all and among the most conspicuous. Very much | 
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the same thing is true of Lepidoptera. Pale green 
moths, like Actias, Geometra, and Pachyarches, are 
protected by their coloring, which is common to both 
sexes, and are quite hidden when nestling among the 
leaves. Such seems also to be the case with Lehera 
eryx, alyeaenid which is greenish on the under side, 
and may possibly be the case with some Catopsilias. 
But bright metallic green is, I think, the latest devel- 
oped color among butterflies, and decidedly the most 
conspicuous. No one who has not seen it can imagine 
the brilliancy of Arhopala farquharii or Ornithoptera 
brookeana in the greenest jungle. The brightest of 
the metallic blue butterflies look dim beside them. 
It may be confidently asserted of all such butterflies 
that, unless the species is protected, only the male is 
green. The protected Ornithopteras have sometimes 
assumed green colors as well as golden and orange, 
and the female shares in this useful ornamentation 
to some extent. In non-protected butterflies the 
green is confined to the upper side, and is quite in- 
visible except during flight. In the Lycaenidae it is 
found in many Zephyri, in some Poritias and Massagas, 
in a few Arhopalas, and in Lampides marakata, a rare 
butterfly I discovered in the Malay Peninsula, and 
named after its emerald tint above. Amongall these, 
whenever the female is known, it is blue, orange, 
black, violet, or any other color but green. The conser- 
vative and, in butterflies, unadorned sex has not yet 
acquired the latest development in colors. It is also re- 
markable that the green colors seem to oecur where the 
genus is most dominant. The Malay Peninsula and 
Borneo form the great center of development of the 
genera Arhopala and Lampides, and it is there that 
most of the green species occur. The outlying Arho- 
palas, those of the northwest Himalayas, and the 
Timorian islands, areall blue. In Zephyrus, the green 
species are found only where the genus is best repre- 
sented and most vigorous. Zephyrus pavo, a species 
found in the Bhutan and Assam hill ranges, remote 
from the regular habitat of the genus, has, I discovered, 
the male blue and greatly resembling allied females 
from the western Himalayas. The green and orange 
Ornithopteras also occur only in the heart of the Or- 
nithoptera region. These remarks on green butterflies 
also apply in some degree to certain other unusual 
colors of great brilliancy, such as the shining coppery 
gold of Ilerda brahma and the fiery red of Thamala 
marciana. It ought to be borne in mind that such 
colors must never be ascribed to a female without care- 
ful examination.” 

The Phenomenon of Autotomy in Certain Animals.— 
Mr. Fredwieq, of Liege, has established the fact that 
the amputation of the claws in the crab is a reflex 
phenomenon with which the will of the animal has 
nothing to do, and which is always brought about by 
an excitation affecting one of the articulations of the 
limb sacrificed. He has shown, too, that lizards sus- 
pended by the tail never succeed in breaking it, if 
bruising of this organ be carefully avoided. He con- 
cludes therefrom that, in these animals, autotomy is 
again dependent upon a reflex act, and he places in 
this category all the cases of mutilation, apparently 
voluntary, that are presented by insects, worms, echi- 
noderms, ete. At a recent session of the French 
Academy of Sciences, Mr. Charles Contejean gave an 
account of some experiments that be has just made 
upon the grasshopper and lizard, aud that permit him 
to bring new proofs forward to the support of this 
opinion. He has found, among other facts: (1) That 
autotomy cannot be induced in grasshoppers and in 
lizards enfeebled by long fasting ; (2) that lizards arti- 
ficially chilled can no longer break off their tails; (3) 
that such breakage is so much the more easy and more 
rapid, on the contrary, in proportion as the animal is 
more active ; (4) that in the lizard, as in the grass- 
hopper, electric excitation is that that gives most suc- 
sess ; (5) that autotomy is more easily induced in a 
decapitated lizard than in an intact animal, the mod- 
erating action exerted by the encephalus being sup- 
pressed. 

> 0 
Superimposed Magnetizations. 

Experiments by M. Jamin have shown that two lon- 
gitadinal magnetizations of inverse polarity may be 
imposed on a piece of steel without mutual neutraliza- 
tion. The same has been shown by M. Decharme to 
be true for transverse magnetization, and in a recent 
communication to the Academie des Sciences, M. De- 
charme describes the result of magnetizing the same 
piece of steel successively, longitudinally and trans- 
versely. Thespecimen of steel was 100 mm. long, 28 
nm. broad, and 3 mm. thick. If the conditions were 
favorable and care was taken, it was found possible to 
obtain aniron filing sketch, showing two simaltane- 
ously existing magnetizations. In most instances, 
however,the two magnetizations were merely superim- 
posed, and by making the proper passes the longitudi- 
nal and the transverse magnetizations could be made 
to predominate in succession, and with increasing 
strength, until saturation point was reached. A bar 
magnetized first longitudinally and then transversely 
would thus appear to be in a state of magnetic insta 
bility. 
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Periodical Locusts, 

In reply to one of our correspondents who asked in- 
formation concerning these insects, Dr. C. V. Riley, to 
whom we referred the inquiry, says : 

“In reference to the 17-year locust, or periodical 
cicada, I may say that in more northern localities the 
inseet appears once in 17 years in a given location, 
while further south it occurs oncein 13 years. In other 
words, there are two distinct races, one called Sep- 
tendecim and the other Tredecitm, according as they 
appear either in 17 or 13 years. There are, however, a 
number of more or less well marked broods, according 
to locality. Of vhese I have tabulated 22, and have in- 
dicated in Bulletin No. 8 of the Division of Entomology 
and in the Annual Report of the Department of Agri- 
culture for 1885, and also in other writings, the exact 
territory which each of these 22 broods occupies. The 
State of Indiana has 5 broods, viz., 1885 (XXII), 1888 
(V), 1889 (VIII), 1893 (XI), and 1894 (XII). The next 
brood to appear in Indiana is brood XI, in 1893. The 
last occurrence of this brood was in 1876, and in that 
year I had no authentic accounts from Indiana. In 
1842 and 1859, however, its appearance was recorded in 
Sullivan and Knox Counties. In 1894 brood XII will 
appear. Here again I received no records from Indiana 
in 1877, but in 1848 and 1860 it was recorded in Dear- 
born County. The largest brood which Indiana has is 
XXII, which appeared in 1885, and is due again in 1902. 
lt oceupies the entire southern part of the State. This 
brood is well recorded in Indiana as far back as 1834. 
ee oo 
Destruction of Chinch Bugs. 

BY F. H. SNOW, 


At the recent meeting of entomologists at Champaign, 
Ill., Dr. F. H. Snow read an interesting paper on the 
above subject. His experiments have been continued 
through the two seasons of 1889 and 1890, and have 
been remarkably successful. As entomologist *o the 
Kansas State Board of Agriculture, I had prepared an 
article for the annual meeting of that board in January, 
i889, stating what was known at that time upon the 
‘ubject, and calling attention to the investigations of 
Professors Forbes, Burrill, and Lugger. In June, 1889, 
a letter was received from Dr. J. T. Curtiss, of Dwight, 
Morris ,;County, Kansas, announcing that one of the 
diseases mentioned in the article (Entomophthora) was 
raging in various fields in that region, and stating 
that in many places in fields of oats and wheat the 
ground was fairly white with the dead bugs. Some of 
these dead bugs were at once obtained and experiments 
were begun in the entomological laboratory of the uni- 
versity. It was found that living, healthy bugs, when 
placed in the same jar with the dead bugs from Morris 
County, were sickened and killed within ten days. A 
Lawrence newspaper reporter, learning of this fact, 
published the statement that any farmers who were 
troubled by chinch bugs might easily destroy them 
from their entire farms by sending to me for some dis- 
eased bugs. This announcement was published all 
over the country, and in a few days I received applica- 
tions from agricultural experiment stations and farm- 
ers in nine different States, praying for a few *‘ diseased 
and deceased” bugs with which to inoculate the de- 
stroying pests with a fatal disease. Some fifty pack- 
ages were sent out during the season of 1889, and the 
results were in the main highly favorable. 

It was my belief that sick bugs would prove more 
serviceable in the dissemination of disease than dead 
bugs. I accordingly sent outa circular letter with each 
package, instructing the receiver to place the dead 
bugs in a jar for 48 hours, with from ten to twenty 
times as many live bugs from the field. In this way 
the disease would be communicated to the live bugs in 
the jar. These sick bugs being deposited in different 
portions of the field of experiment would communicate 
the disease more thoroughly while moving about 
among the healthy bugs by which they would be sur- 
rounded. This belief was corroborated by the results. 
The disease was successfully introduced from my labo- 
ratory into the States of Missouri, Nebraska, Indiana, 
Ohio, and Minnesota, and into various counties in the 
State of Kansas. A report of my observations and ex- 
periments in 1889 has been published in the Transac- 
tions of the Kansas Academy of Science, vol. xii., pp. 
34-37, also in the Report of the Proceedings of the 
Annual Meeting of the Kansas State Board of Agricul- 
ture, in January, 1890. 

The next point to be attained was the preservation 
of the disease through the winter in order that it 
might be under my control and be available for use 
in the season of 1890. To accomplish this result, I 
placed fresh, healthy bugs in the infection jar late in 
November, 1889, and was pleased to note that they con- 
tracted the disease and died in the same way as in the 
earlier part of the season. I was not able to obtain 
fresh material for the purpose of testing the vitality of 
the disease gerims in the spring of 1890 until the mouth 
of April, and then only a limited supply of live bugs 
could be secured. 

The chinch bug seemed to have been very generally 
exterminated in Kansas in 1889, and only three appli- 
cations for diseased bugs were received in 1890 up to 
the midd-e of July. 
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CASTROGRAPHY. 

Do not look for the word castrography in the 
dictionary, for it is a neologism created to designate 
a new art. Castrography (from the Greek, meaning 
to write by cutting) consists ia writing or drawing in 
relief in the substance of a sheet of thin cardboard, by 
means of the blade of a penknife. It was devised by 
Mr. Mills, an American, who exhibited the process at 
Paris in a public establishment. This artist traces the 
drawing or writing by means of incisions made in the 
substance of the card. As the knife blade wakes a 
very sharp angle with the card, these incisions may be 
very deep. In measure as they are made, the opera- 
tor, with the back of the blade, raises the upper part 
that he has just cut, so that its outline is at once con- 
verted into a sort of bass-relief. On illuminating the 
card, thus prepared, sideways, it exhibits, in fact, the 
high lights, tones and half tones and the true and pro- 
jected shadows cf sculpture. As for the rapidity of ex- 
ecution, it will suffice for us to say that the specimens 
prepared specially before our eves by the artist, for 
the readers of La Nature, were executed in less than a 
minute by the watch. (See accompanying figure.) 
Mr. Mills varies the style of his delicate compositions 
ad infinitum. Here we see flowers, such as eglantines 
and forget-me-nots, here ornamental designs, and here 
again birds, ornamental plants, etc., rising suddenly 
under the blade of the rapid knife. In the time that 
it woald take a draughtswan to put a sketch upon 
paper, Mr. Mills gives us not only the contour, but 
also the shadows, obtained by the play of light upon 
the bass-relief. 

This process is scarcely capable of furnishing any- 





BASS-RELIEFS MADE IN CARDS WITH THE BLADE 
OF A PENENIFE. 


thing but fancy work, visiting cards, bills of fare, out of 
the ordinary line of decoration, ete. A goodly number 
of:our readers who are fond of manual! recreations 
might practice it in their turn. They will find that it 
is very difficult to incise a sheet of Bristol board with- 
out the knife’s point passing clear through it, but we 
believe that with a little exercise, and provided they 
do not try to work too fast, they will be able to ob- 
tain satisfactory results.—La Nature. 
a 
A Remedy for Cut Worm, 

Cut worms are the caterpillars of night-flying moths. 
Most of them are very injurious to young and tender 
plants, such as cabbage, tomato, peppers, corn, beans, 
ete. They only work at night, and during the day 
rewain hidden just under the surface of the ground in 
the immediate vicinity of their food plants or pastures. 
Many of the species climb trees, and often become very 
destructive to the expanding buds and young foliage. 
The moths of the species that infest our gardens 
usually lay their eggs near the roots of perennial 
plants, such as rhubarb, hollyhock, etc., and in the 
vicinity of such plants we may confidently expect to 
find plenty of young cut worms in spring. One of the 
easiest ways to get rid of the pest, says a correspond- 
ent in Popular Gardening, is to scatter pieces of green 
stuff, cabbage leaves, or sods with fresh grass, etc., 
that have been sprinkled with Paris green water, here 
and there over the area that we wish to clear of cut 
worms. Hand picking is a more laborious remedy, but 
it can be made effective. Plow the field, a few weeks 
before the intended crop is to be planted, and sow 
some beans over the piece. After the beans are up, 
the patch should be gone over early every morning, 
and the cut worms hunted up near the freshly cut 
plants, and destroyed. If this is done for a week or so, 
there will be few worms left to trouble the crop to be 
planted afterward. The worms can also be starved out 
of a piece of land or orchard by growing several suc- 
cessive crops of buckwheat on it, and allowing no 
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other plant or weed to grow for an entire season. 
When mature, the larva enters the ground, where it 
forms an oval smooth cavity, within which it changes 
to achrysalis of a deep mahogany brown color, pointed 
at the extremity. These chrysalides are often turned up 
in large numbers when the ground is plowed. Birds of 
all kinds, and even domestic fowls, are very fond of 
these chrysalides (as many of them are also of the 
larve), and many are thus destroyed by their enemies, 
to whose view they are exposed by the plow, 

—_—_____—___-+@-2—_____.. --- 

A Electrical Wedding. 

At a wedding reported in Baltimore, a few days ago, 
no sooner had the company been comfortably seated 
than the room burst into a flood of light from numer- 
ous varicolored incandescent electric iamps hidden 
among the decorations. The entrance of the bride 
and bridegroom was welcomed by the automatic ring- 
ing of electric bells and the playing of electrical musi- 
cal instruments. After the first course, the room was 
plunged into semi-darkness, when suddenly, from the 
floral decorations upon the table, there glowed tiny 
electric lamps. Not only the flowers, but the interior 
of the translucent vases in which some of them were 
gathered, scintillated with flashes of light. After a 
while a miniature electric lamp, which in some unex- 
plained manner had attached itself to the bride's hair, 
was seen to glow with dazzling brightness. A toast 
baving been given, two serpents slowly uncoiled them- 
selves and issued from the wine bottle that stood be- 
side the bridal couple. Cigars and coffee were served, 
and the cigars were lighted by an electric lighter, while 
coffee was prepared in full view of the company by an 
electrical heater. The speeches that were made were 
liberally applauded by an electrical kettledrum placed 
under the table. As the company dispersed, the elec- 
tric current set off a novel pyrotechnic display, amid 
the crimson glare of which the festivities ended. 
——->+>—- 





Caterpillars Stop Trains, 

The Carolina Central runs through the Big Swamp 
just east of Lumberton on trestlework, broken here 
and there in the solid portions of the swamp by em 
bankwents of earth. On April 28 an army of cater 
pillars began moving out of the swamp, and when they 
reached the streams, they proceeded to cross on the 
trestles. The rails and ties were covered several inches 
deep with the moving mass, and the first train that en- 
countered them was brought to a standstill, the driving 
wheels of the engine slipping around as if the rails 
had been oiled. The engineer exhausted the contents 
of his sand box before he got throught the swamp and 
reached a clear stretch of track. 

It was thought that trip would be the end of the 
caterpillar trouble, but the next day atrain encounter- 
ed another army of caterpillars crossing the trestle, and 
had the same difficulty. The Charilotte-bound pas- 
senger train recently had a similar experience. The 
rails and cross ties of the trestle were hidden from 
sight. Where the caterpillars came from is not known. 
The farmers on this side of the swamp express no un- 
easiness for the safety of their crops so long as the ad 
vancing army persists in using the trestle in getting 
across the streams, for none of them have got more 
than half way across before being overtaken by a 
train. 
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Preserving Plants, 

Mr. J. Sauer has made known a process for preserv- 
ing plants ion the form and with the flexibility that they 
possessed in the fresh state, and also for coloring or 
bronzing the plants thus prepared. 

The plants having been perfectly freed from dust, 
and washed, are immersed for two or three days ina 
strong solution of crystals of soda. The strength of 
the solution usually employed is eighteen ounces of 
crystals to one quart of water. Sometimes it is advan- 
tageous to adda little caustic lixivium. 

The plants are dried between cloths for three or four 
heurs, and are then greased either by immersing them 
in melted lard or by gently rubbing them with the 
hand with olive oil. 

To color the plants thus prepared, they are painted 
with a solution of dextrine containing a proportion of 
about five per cent of solution of aloes. To thiis coat- 
ing are appiied the proper colored powders.—-Moniteur 
Scientifique. 


—_—_——_——»>+- 0 > —___ 

THE activity and originality shown in connection 
with the recent development of the American navy 
affords material for thought, not only to our ship- 
builders, but also to our statesmen. Netwithstanding 
this activity, we sincerely hope that the two great 
English-speaking nations of the world will never dis- 
grace civilization by going to war with each other. We 
may say, frankly, that we should have preferred to see 
America content in developing her industrial and mer- 
eantile resources. Since, however, she seems deter- 
mined to take a position as a naval power, it is the 
evident duty of our statesmen to make themselves 
thoroughly acquainted with American vava! progress, 
and to take steps to guard against possible contingen- 





cies.—Industries, London. 
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RECENTLY PATENTED INVENTIONS. 


Engineering. 


TRACTION EnGine.— Mr. John H. 
Crumb, of Barlingame, Kaneas, hae patented an im- 
proved traction engine in which all the wheels are used 
as traction wheels, and in which the steering may be 
effected in the usual way by the turning of the wheels 
which are pivoted; or, if desirable, the engine may be 
moved off bodily in any direction without turning. 
Thie constraction affords peculiar advaniages for many 
uses, such as ditching, plowing and other agricaltaral 


operations. 


VALVE GEAR FoR STEAM ENGINE. — 
Mr. Wilber J. Conningham, of Rapid City, South 
Dakota, has invented an improved valve gear for steam 
engines, which ineares a quick opening and closing of 
the porte at the proper time im the stroke, thereby 
securing a more effective distribation of the steam than 
ia obtained in engines of ordinary construction, The 
engine le provided with a cam on the main shaft, and 
rock shafts carrying arms having roilers which are en- 
gaged by opposite sides of the cam. The slide valves 
are arranged to move in a line at right angles to the 
axis of the engine 


Heatine APPARATUS. — Mr. Cyprien 
Dubé, of New York City, has patented an improved 
steam or hot water heater designed principally for 
warming dalldings, and capable of being used to good 
advantage for generating steam for motive power, or 
for heating water for various purposes. The heater is 
provided with a double ehell forming water chambers 
at oppesite sides of the fire box, which are connected 
by transverse tubalar water chambers at the front and 
rear of the fre box. The water grate is enpported by 
transverse water tabes arranged alternately between 
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IysuLATING Swine Jornt.—Henry P. 
Drew, New York City. This device is designed for use 
when gas and electric light fixtures are mounted to- 
gether and supported by the swing joint. Electrical 
insulation is provided in the fexing joint 60 as to pre- 
vent escape of electricity, and the joint is otherwise so 
constructed as to afford means to freely conduct gas 
either in a straight line or at angles, 


DRILL Brr.—Robert McKee, Meeker, 
Col. This drill has lengthwise grooves on opposite 
sides gradually decreasing in depth from the upper end 
to the point of the drill, and in the grooves slide broad- 
pointed, wedge-shaped arms pendent from an annolar 
collar fitting on a threaded sleeve on the bit shank, the 
arms being held in place by a circular band. The bit is 
adapted to be enlarged by screwing down the drill tube, 
which expands the arms on the collar. 


Lock FOR VEHICLE Doors. — Pau! 
Sohege, Paris, France.—This device comprises an air- 
compressor located on or near the driver's seat, and 
operated by an oscillatable lever, the air passing by 
pipes to a dilatable reeervoir. The latter as it expands 
depresses one end of a lever, the other end of which 
actuates a series of levers, which cause the release of a 
paw! from the cam-shaped locking bolt, which disen- 
gages from the door, allowing the door to open. 


BEVEL GRINDING MACHINE.—Enugene 
Homan, New York City. This machine is for cutting 
and polishing bevel edges on plates of glass used for 
mirrors and other purposes, Standards are erected on 
a pair of elongated horizontal shears, and a platen 
swings on the etandards near its center of height. The 
platen carries a pair of bracket arms each loosely sup- 
porting a pendent fork piece, the standards having 
flanged nutes and screws therein having radial collars 
embracing the fork pieces. 














the grate tabes. In the apper portion of the double 
casing is saepended a fire tube boiler which connects 
with the steam epace in the top of the double-walled 
fire box 

Raprator —Mr. Charlies E. Marston, | 
of Dover, New Hampehire, base patented an improved 
radiator consisting of hollow senperimposed sections, 
¢arh formed with inclined wails, and with apwardly 
aud downwardly extending flanges around the central 
apening, the lower flaages of each section fitting within 
the apper one of the next section. A detachable open- 
ended tube seated upon the apper section is held by a | 
wat ecrewed on the lower endof the tabe and bearing 
againet the lower section. The construction of this 
radiator is each as to convey the water of condensation 
downward withoat leakage. 


RAILROAD SprKes.—An improved rail- 
road spike has been recently patented by Mesers, 
Walter J. Hammond and John Gordon, of Rio de 
Janeiro, Brazi!. Thies epike i provided with a head 
having s beveled edge furnished with a series of steps 
minpted to successively engage the edge of the base of 
the rail when the epike ie driven farther after it has 
become loose. 


STKERING APPARATUS.—An improved 
steam steering apparatus has been patented by Mr. 
Joseph B. Brolaski, of St. Louis, Mo. This improve- 
ment i# designed to be used on aclase of steamboats 
propelled by independent side wheels worked by inde- 
pendent engines, the object being to steer the vessel 
independently of the rudder. In steering by a rudder, 
the point of pivot is et the bow, bat by steering with 
independent paddle wheels the polat of pivot is amid- 
ships, allowing of taruing the vessel mach quicker 
than ie possible with the ordinary steering apparatus. 
The invention consists, in combination with the steam 
supply pipes of the two engines, of valves provided 
with weighted vaive levers, and a beam pivoted om one 
of the posts of the steering gear and connected Bt op- 
posite ends with the valve levers, the beam Geing ar- 
ranged so that it may be raised or lowered ¢ or 
close both valves simultaneous! y, or tilted so a8 49 open 
one valve and close the other as required in steering, 





Rallway Appliances, 


RAILROAD TrR. — Bridges S mith, 
Macon, Ga. This tie ie made of metal, rectangular in 
form and hollow, and has prodaced thereon depending 
points or teeth. A plate having apwardly tarned edges 
fite in the body @f the tle and constitutes its bottom, 
thne adapting the the for use at pointe where water is 
liable to find outlet through the railroad, the water 
passing throngh the tie. 





Mechanical, 


Screw Currine MAcuINE. — An im- 
provement in screw-cntting machines has been patent- 
ed by Mesers. Henry Westbrook and Robert Burns, of 
Woodstock, Canada. This improvement relates to the 
chock holding the cutters. The chack is divided into 
two equa! parts, each carrying a pair of adjustable cut- 
ters, the parts being mounted on a face plate in such a 
manner as to permit of their being separated when the 
ecrew ie to be discharged by the dies or cutters. The 
two parts of the chack are held in the position of use 
by levers which are operated by a cone on the mandrel 
of the machine, and the parts when released by the 
movement of the cone are separated by epira! springs. 


Process oF MAKING BRUSHES. — 
Mastin ©. Paukey, Scranton, Mies. This is a process of 
forming brushes from blocks of wood having fiber 
embedded in « pulp, saw palmetto for instance, and 
consists In softening the pulp by means of moistare, 
lnoneming and detaching the pulp from the fiber by 
combing on both faces of the block, drying the combed 
block, and then sawing throagh the solid part of the 
diock. 

FxeEDING ATTACHMENT FOR TAN 
Pureses.—Albert F. Jones, Salem, Mass. The press 
crib has an opening in ite bottom near ite rear side, in 
which revolves abont one-half of a feed roller, and in 
front of a front opening in the cri> revolve a pair of 
preessnre rolle, Rearwardiy inclined shafts enter the 
erib at ite rear, geared for rotation at their lower ends 
and carrying within the crib three-armed agitators, 


Electrical, 


REGULATOR FOR ELECTRIC LAMPs.— 
Messrs. C. H. Baleley, Jr.. and E. M. Porter, of Con- 
nellsville, Pa., have patented a current regulator for in- 
candescent electric lamps, by means of which the light 
may be increased or diminished at will. The invention 
consists of a switch provided with a number of sections, 
each section being provided with resistance which is 
ent out or put in the circuit by turning the switch. By 
means of this invention an incandescent electric lamp 
may be turned up or down in mach the same manner 
as gas, 


ELECTRICAL RAILWAY POLE.—An elec- 
tric railway pole bas been recently patented by M. Fos- 
ter Milliken, of New York City. The object of this in- 
vention is to furnish a simple and economical means of 
bracing the cross arms of the poles against lateral 
strain, so that the arms will be prevented from bending 
to too great an extent when the wires supported by the 
arme are drawn very tight. The invention consists in 
horizontal bars secured to a mast and located at right 
angles to the arms, and independent brace arms ar- 
ranged in di d form d the mast and ee- 
cared to the side arms. 





TINTOMETER.—Mr. Joseph W. Lovi- 
bond, of Salisbury, England, has pa’ 
ter’ for the examination of translucent matter for color 
intensity and of opaque matter for superficial color 
structure or texture. A patent was granted to the same 
inventor May 31, 1887, for a monocular instrument of 
this kind, The present improvement consists in mak- 
ing the instrament binocular, so as to afford a better 
view of the matter under examination and of the stand- 
ard to which it is referred. 
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Agricultural, 


SULTIVATOR AND FERTILIZER Dts- 
TRinvuTor.—A combined cultivator and fertilizer dis- 
tributor has been patented by Mr. Lehman B. Buzby, of 
Mauricetown, N. J. This machine is provided with 
shares or hoes, and is designed to act as a furrower, 
marker, and ridger, in addition to its regular usea, It 
is provided with an attachment whereby the team is 
used for lifting the plows out of the ground, thereby re- 
lieving the driver. The machine is compact and sim- 
ple, and well adapted tothe use for which it is in- 
tended. 


Foor For PLow Srocks.—William B. 
Brown, Headeville, Tex. Two forwardly-curved bars 
are clamped to the beam of the plow, and a heel is rig- 
idly secured at ite forward end between the lower ends 
of said bers, the rear end of the heel being bent apward 
and forward, and secured hetween the said bare above 
its forward end. The foot thus has few parte, and is 
strong and durable. 


CULTIVATOR, PLANTER, AND FERTIL- 
zen Distmavror.—Edwin C. Worrell, Murfreee- 
borough, N.C. A rectangular frame formed of sections 
of gas pipe is mounted on supporting wheels and a ver- 
tically adjustable supplementary frame is hung thereto 
and supports the cultivating, distributing, and planting 
devices. The pulverizing diske below the hopper are 
mounted on a shaft pivoted at one end in the supple- 
mentary frame, and said shaft may be swung diago- 
nally to the line of dranght and steer the machine. 





Miscellaneous, 


ScrRIBER.— William Potter, New York 
City. On a base carrying an equalizing plate or turn 
table is a movable post, parallel rods being pivoted to 
the equalizing plate and to the post, while a scriber 
arm is attache! to the post, and a socket adjustable 
upon the arm is adapted to receive a pencil or other 
marking implement. The device forms a tool of simple 
and durable construction, capable of use either right or 
left. 


MAGAZINE GuN.— Charlies J. Wahl- 
quist, Assiniboine, Montana, This gun has an aper- 
tare extending throagh it from side to side at a down- 





which prevent bonching of the shavings, 


ward incline in which @ cartridge holder is adapted to 


slide in and ont, with means for securing the holder in 
firing position in the aperture, The cartridge chambers 
act as firing chambers, and when the cartridges have 
been discharged, the holder may be quickly replaced by 
a filled holder. The arm may also be made for use as a 
single breech loader, and when used as a magazine gan 
is designed to facilitate very rapid firing without lower- 
ing the gun from the shoulder. 

Cueck Puncu.—Lioyd M. Mills, Grand 
Rapids, Mich. This is a device to cut or panch a 
desired numeral or figure out of a check, draft, etc., 
so that the several numerals or figures stand in perfect 
alignment. Die reds are adapted to slide toward and 
from a common center on a die wheel turning below the 
rods and actuated from the latter, so as to bring the 
corresponding die of the die wheel in line with the 
actuating rod having a corresponding die. The con- 
struction is simple and durable and the device is easily 
and quickly manipulated. 

VEHICLE FirtH WHEEL.—Alfred W. 
Johnson, New Brunswick, N. J. The attached fifth 
wheel section provided by this invention is mainly 
circular on its exterior margin, but eccentric on opposite 
sides in front, forming angular protrnding shoulders, in 
combination with an outer section attached to the body 
of the vehicle having eccentric set-off epaces and 
s, and adapted to receive the fifth wheel section 
attached to the running gear loosely within it, with 
freedom to turn and move backward and forward 
therein. With this construction the draught pole or 
thills cannot move laterally, or the track axle be turned 
when being drawn ahead, without causing the load to 
be moved forward relatively to the running gear. 


VELOCIPEDE. — William Blakely, 
Vernon, Bournemouth West, England. This is an im- 
provement in foot rests for bicycles and tricycles, to 
diminish the shocks and jars transmitted to the legs of 
the rider when descerding steep hills at high speeds 
with the feet on the reste, There are guides on the 
fork or frame permitting up and down motion of the 
foot rest, while a spring upholds the foot rest in the 
guides and affords av elastic support for the rider's 
feet. 


HANDLE FOR BICYCLEs. — This is an- 
other mvention of the eame inventor of a handle to 
absorb or neutralize the jarring or tremulous motion 
ordinarily transmitted to the hands and arms in operat- 
ing a machine. In recesses in the ends of the hands 
are elastic bushings of conical form, interposed between 
the handle and its tang, the bushings being compressible 
by end pressure, while elastic washers are interposed 
between the ends of the handle and abutments on the 
tang by which the handle and the bushings are held in 
place. 


Cast Iron Stnk.—George H. Shattuck, 
Medina, N. ¥. Thie sink has a top flange with thick- 
ened corners, the thickened portions being beveled down- 
ward from the miter line to the flange and toward the 
inner edge of the flange, the object being to make a sink 
which will bear rough handling in storing and shipping, 
and yet of lighter weight than is now customary, the 
metal being so disposed as to withstand shocks, while 
less metal than heretofore used is employed. 


TONGUE FOR EARTH SCRAPERS. — 
Samuel E. Licklider, Everett, Mo. In the construction 
provided for by this invention, brace bars bolted to the 
tongue extend beneath the hound bars, to the inside of 
which they are bolted at their rear ends, so as to 
strengthen and stiffen the hounds, and co-operate with 
the scraper and other working parts, preventing the 
working mechanism from becoming jammed or acci- 
dentally locked. The device is also applicable to 
wagons and sleighs. 


BrerR — Wiltshire Sanders and John 
B. Rafferty, Reno, Nevada. This is an improvement in 
folding or collapsible biers provided with casters to 
adapt them to be easily moved. The frame has side 
bars with interna) longitudinal grooves, in combination 
with a hinged and folding leg and brace therefor, while 
the rectangular ends of a transvers> bar enter the 
grooves and are adapted to slide or lock therein as the 
bar is turned or adjusted. 


Fire Escapr.—Henry Vieregg, Grand 
Island, Neb. Brackets on the face of the building sup- 
port a rod from which depends a movable hanger carry - 
ing a sheave pulley, over which passes an endless chain 
wound upon drams in the cage of the device, the cage 
being preferably of metal. Attached to one of the 
dram shafts in the cage are friction wheels, adapted for 
engagement by brakes pivoted in the cage. The device 
may be readily moved to any window from whicha 
person desires to escape, and the speed of the descent is 
readily controlled. 


BottLE Capprne. — Louis Picard, 
Rheims, France, This is a bottle-wiring and capeule- 
removing device for champagne and similar bottles. A 
three-branched frame is made to embrace the bottle 
neck and cross the cork, astrand uniting the lower 
ends of the branches and having one end free, while two 
capsule-removing strands extend from the point where 
the end of the base strand opposite its free end joins 
the adjacent branch, with which it is integral. With 
this fastening the cork is released by a single pull, the 
cork then being removed by the gaseous pressure or 
otherwise. 


INDICATOR AND ADVERTISING DEVICE. 
—Edward UC. Smith, Oskaloosa, Iowa. This is designed 
especial'y as a convenience for barber shope, etc., the 
frame supporting spaces for advertieing cards, and 
having near ite bottom match and broom holding 
receptacles, while near the top isa space for a clock, 
and in the rear is a wheel and ratchet mechanism, 
operated by a pull cord, whereby successive numbers 
are displayed throngh snitab) ings, a gong or bell 


pees 


ringing as the cord is polied, 


BILLIARD CuR. — William 8S. and 
Thomas Thompson, Townsend, Montana. This cue 
has an externally threaded sliding sleeve on its forward 
extremity, an outer sleeve rotating therein, in the for- 
ward end of which is an adjustable tip, whereby, when 
either the cone or the rotary sleeve is rotated in the 
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proper direction, the sliding sieeve will bear op the 
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inner end of the tip and force it outward. The con. 
struction is designed to largely extend the durability »; 
the tip, so that it need be renewed only at jon: 
intervals, 


Twink HOLDER AND CUTTER.—Messrs, 
J. J. Quinn & F.C. Snebold, of Deming, New Mexico, 
have patented an improved twine holder and cuttor, 
which 1s designed to conveniently hold spooled or 
bunched twine, and to give the twine the amount of t.-». 
sion required, The device is provided with a cutter 9 
peculiar form fastened on the spindle of the spoo). 
The cutter is formed so that it may be readily sharper; 
by grinding. 

Banjo.—An improvement in banjos, 
designed to increase the resonance in the instrument. 
and give them a full, heavy, clear, distinct and bell-)ik, 
tone, has been patented by Messrs. J. M. Smith & G. J 
Fritz, of Butler, New Jersey. The banjo is provided 
with a eplit or sectional resonant ring supported bh, 
stude projecting from the edge of the rim. The reson- 
ant ring formsa bearing surface for the periphery of the 
head. The members of the ring are spaced and bolted 
or riveted together, and the head stretched tightly over 
the ring by the use of the usual hoop and hook screws, 
orin any other suitable way. 


MARINE VESSEL.—A fireproof vessel 
has been patented by Joseph B. Brolaski, of St. Louis, 
Mo., in which the walls and ceiling are formed by meta! 
sheets, and wooden parts wherever they are employed 
are covered with sheet metal. The metal sheets used 
for partitions are applied alternately to opposite sides 
of the wooden uprights, thus forming panels. The 
edges of the metal sheets are bent around the uprights. 

The same inventor has patented a novel water-tight 
compartment for vessels, which is designed to provide 
against the sinking of a vessel should it spring a icak- 
The compartment when open will permit of the ready 
handling of the cargo and will not interfere with its safe 
stowage, 

WASHING MACHINE.—Mr. John A. Van 
Winkle, of Denison, Iowa, has patented a washing ma- 
chine consisting of a tab with a frame mounted therein 
and provided with a series of rollers, uprights being 
fixed to the corners of the frame so as to movejvertically 
in ways in the sides of the tab. The uprights have 
series of holes for receiving wires for holding the up- 
rights and rollers at any desired elevation. The ma- 
chine is provided with a bent lever connected at one 
end with oscillating arms and having at the other 
end a handle. To the bend of the lever is pivoted a 
roller provided with a rubber adapted to move over the 
roller, 
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Scientific American. 








ing ink from paper? A. Javelle water ora mixture of 
oxalic and tartaric acids in equal quantity dissolved in 
water, 


(3026) J. W. asks how to clean tar- 
nished gold and silver lace. A. Brush away all the dust, 
then brush with rock alum which has been barned, 
crushed, and sifted through a lawn sieve. This wi!! re- 
move the tarnish. 

(3027) A. M. T. asks how to pickle 
mushrooms, A. Wash the mushrooms with water, wipe 
them with flannel and pat them in brine and boil. After 
boiling for a few minutes drain in a cullender and 
spread out on a linen cloth to dry. Place in bottles, add 
a little mace and fill up the bottle with white vinegar. 
Pour some melted mutton fat on the top before corking 
and seal with bottle wax. 


(3028) G. F. 8. asks: 1. Ils water por- 
ous? A. Notin the mechanical sense. It has physical 
or molecular pores, 2. Can you reduce the bulk of 
water by pressure? A. Yes, 


(3029) E. 8. D. asks: Will you kindly 
(through columns of ScreNTIFIC AMERICAN) give a re- 
ceipt for a preparation suitable for removing wood 
stains from the hands of wood tarners? Would like 
to know of some chemical or preparation which would 
permanently remove such stains. A. We would sug- 
gest javelle water. Borax would also be advantageous 
used in strong aqueous solution, 


(3030) F. C. K. asks for some salt or 
other chemica! which is solable in milk, and that would 
have no effect on it while cool, bat that would have an 
acid reaction when heated that would coagulate the 
milk without changing its color or making it poison- 
ous. A. Sulphate of ia becomes acid on boiling 
and might answer your requirements, 
V—_—_—_—_—_—_— ——<—— 
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ARTISTIC HOMEs, in ny, and in coun- 
try, with other exawples of domestic 
architecture. By Albert W. Faller 
and William Arthur Wheeler. Bos- 
ton: Ticknor & Co. 1891. 70 plates. 
Price $6. 

This very elegant work presents a series of photo- 
gravures of houses, of public buildings, railroad stations, 
high schools, etc., in various parts of the country. Of 
each building the exterior view with plans, as a rule, is 
given. Theexecution of the work leaves nothing to be 
desired, and the uncommented-on illustrations tell their 
own story. 

THE ELEMENTS OF DyNAMIC ELKC- 
TRICITY AND MAGNETISM. By Philip 
Atkinson, A.M., Ph.D. New York: 
D. Van Nostrand Company. 1891. 
Pp. xii, 405. Price $2. 

This book, it is stated, was written for learners rather 
than for the learned. It includes a very convenient re- 
sume of the subject of current electricity, contains nu- 
merous illustrations and seems altogether to be an ac 
tation of the subject. Electricity is now 
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(3020) R. G. W. asks: Can you give me 
any test toknow when any gold remains in a worn-out 
cyanide of gold bath, without the troublesome way of 
evaporating ? A. You might test it by trying if it will 
deposit any gold upon a clean surface of silver. Or add 
solution of sulphate of iron to acidifiedsample. A pre- 
cipitate will indicate gold if the bath is clean, 


(3021) E. H. A. asks fer the process of 
burnishing the gilt on photograph cards. A. The gilt 
on card mounte is put on by first using a size, then the 
gold leaf is applied and rubbed or brushed over with a 
thin solution of albumen; when dry, this is barnished 
with an agate or bone tool. 


(3022) A. K. C. asks how to melt ordis- 
solve old rubber that has been used and out of shape, 
so ag to recast. Would a mould of plaster Paris answer? 
Would the article be smooth and not sticky? A. You 
cannot melt or dissolve old rubber. It can be worked 
up by mastication with fresh gum. It can be shaped to 
a certain extent only by pressure and heat. If once 
melted, it will not again solidify. In “ Rubber Hand 
Stamps and the Manipulation of India Rubber,” $1 by 
mail, you will find the whole subject treated. 


(3023) L. D. N. asks how to repair a 
looking glass where the coating has seemed to have 
parted or has been removed in spots. A. From a small 
piece of oid looking glass scrape off all the silvering ex- 
cept wha‘ will suffice to cover the spot and cap over on 
all sides. Place a drop of mercury on the silvering thus 
isolated. This will soften it so that it can be pushed off 
and dropped upon the defective place. The result will 
probably be imperfect. Possibly the mirror has a true 
silver surface. If so, the replating cannot be thus ef- 
fected. Analkaline solution of silver nitrate with a 
redacing agent may be used, but success with a really 
bad mirror would be very doubtful. See query 1944. 

(3024) J. C. G. asks for a composition 
for silver plating by the dipping process. A. Any plat- 
ing solution of silver can be used. An ammoniacal so- 
lution of nitrate of silver with some whiting in suspen- 
sion is available, The plating produced is very in- 
ferior. 

(8025) Subseriber asks : Can you inform 
me what chemical ingredients will erase ordinary writ- 





settled ca a basis so far fixed that much that is written 
about its elements is necessarily a repetition in each 
book. Dr. Atkinson seems to have brought his subject 
well up to date. Numerous illustrations, with an excel- 
lent table of contents and index, add materially to the 
valne of the work. 
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Latch, J. P. Sandbe somaghbpenencs 451,528 
Leather staking ane stretching machine, G. W. 
Baker............ «svee- 451,786 
eather treating. machine, A. A. Hunting... .. 1,486 
Level, fluid, A. Gamble... .....ccscceceeceeeee cence 451 680 
Lifter. Transom lifter. 
Light. See Flash light. 
Links and apparatus therefor, manutastare ¢ of, d. 
H. Baker ROP! evese 453,787 
Liquids, device ‘for appiying, C. 8. Pease ..... +. 1000 
Lock. See Nut lock. Permutation jock. Seal 
lock. a lock. Wagon lock. 
Ruby Bn Go TOP cnc sccccvccvcccceeovcccasccccscescecoccces 61209 
ing ap meetan, cote. B, Otte Lock, P. MeMabion. sedentinandaenemadiinersd. Sattler 
Corks by . machine for the manufacture coin-op 4, B. Haliett.... 451,556 
of, esa “Howard mprccosene scbdbsncoeoce e+ 11,160 angle. Hagen & Cooper So) il didede meds! slehenanh i147 
Co fastening, W. F. eee ee 6 Iding, A. L. Dyke....... 451,855 
Cotton chopper, A. Carr. 1,663 | M attress, woven on A. Allwoever.........++.+-- 1,704 
Cotton cleaning apparatus, “Gust trank for, J.C. easuring machine, cloth, A I, Mitchell.......... 451,007 
eesege Sonnepergenerpes eeocecence cosgemens 1,609 | Metal, » Costing. F. J. Clamer...... esgesecoeccesce 502 
Cotton conveying ‘and cleaning apparatus, W. E: > “ = = a eee moter. fluid meter. 
Sak pease sabeemenenbicadibemeonsbiasenne m 
Cotten. pneumatic machine for picking, C. Bald- Mould. See Car wheel mouid. 
iiipecsheetentdin+ enatbnaepnecoss Moulder’s flask, W.G. Richards.............451,576, 4177 
Cowon pressing machinery, J. A: Bachman 451 Motor. See Electric motor. 
tel See Car coupling. Car and air air brake Multiple signal transmitter, B. fe Noyes. .. 1,512 
Pipe pling. Railway rail coup- Music leaf turner, F, M. Huriey............. .. 461.168 
Musical instrument, I. 4 Gilmore beecece . 451,687 
~~ swinging, Bartlett & Naber, Jr.............. 451,447 | Musk, artificial, A. Baur......... ee 401.647 
Crane’ and elevator, combined boating.” iB Siepere, D. A. Maminen...... 451.088 
Wee c0cs gassdnccecveeernssscaccccepasecrcotgsnss 903 | Nut lock, T. R. TCT TLE 451,717 
Crane, erent Rieken — & Aiken (r)...... 11,163, 11.164 | Oil and grease extractor, “®. H. Gilbert... 255... -- S186 
Crupper., MOKOMAPP. ...... 2. cece cccseeeeees --. 451.561 | Oil burner, Upson & Smith........... 451,784 
Cultivator, M. — beednonegeeeseeseteccegnnee: cer 1,527 | Oils, neutralizing sulpho-chiorinated, ‘A. Sommer 451,531 
«8, Busby fertilizer distributer, combined, L. 1,906 P rw com position adapted for steam, J. John- 
le guid 451,665 Paver ' fastener, ©. Srasswels . 451, 
Curtain “stretching aod mel ‘machina, Paper folding, A. P. War 51 53¥ 
DEED .. asdcaupecogpammeansesoceceoeepemepeteces 451,607 | Paper holder and cutter, roll, J. BH. Gorneiison.... 451,808 
Cut-of for cognaeyee, J. epard....... : 451.779 | Paper holder and cutter, roll, J. B. Seymour, ae. . 41,825 
Cutter. See Watc oe ~ aa setting cutter. Paper holder and cutter, roll, M, 8. Tracy. 451,685 
* S ees «+. 45L.774 | Paper splitting and Suemag macbine, J. Lo Cox 45) 458 
sy cotton l~ machina, R. N. Roberts...... 451.701 | Parasol, R. F. Painter....... .....66.6 seeccsee «+. 451.57 
JAAS pacsecnsseeconssoonses «esesse» 451,5% | Parcel carrier, J. sy wc peenes 51 
bite ing aches KesRheen wemahe &seeece 1.558 | Parcel carry Sees, 8. Richardson......... 
ng Bani for, L. H. Clamer.... 451,633 | Paris green, making, J.C. Jessap..... ..... 
_ See Clothes drier. Paving block. pm OY, d. ah Drake. . 
Drill. See Boring and dreaming drill. Twist drill. Peat fuel. appartus for the SERENE ‘of 
Dust collector, R. R. Watters. 451,542, 451.543 DRGRSOR . oc cccccscccc recscscsooncese ; 
Peat machine, A. A. +7 seepoes ° 
Peat to fuel, 1w crude, A. A. 
SPRUE .0.000)0ckanehnd asec 451.404 
Permutation lock, W. P. Shattuck . . 1,52 
ones Petroleum distillates, purifying, T. ‘J. Gordon... 412 
nle . 1, Photographic shatter, C. C. Packard 451.880 
Electric lines, etc., pet for, J. R. Fietaher: . 451,730 | Piano action, A. H. Stua’ 
Electric machine. 4 0, L. N. P. Poiand.....-.. 451.700 | Picket wiring machine, J. R. Shaffer. 
Electric machine, dynam “ei C. Rice 1 Pillow sham holder, 4 J. Wal 


Pipe coupling, J. W. Moore. 
Piston, Good & Lindroth.. 
Pitcher, beverage, O. W. Van Denburgh 
Plane iron gh apparatus, C, Bran 
Planter, F. M. + 

Planter, corn, BE. M. Heylman 

Planter, seed, J. Howland 
DE, Ws GU encceesees cosnnasces 
Plastering walls, etc., composition of matter Tor, 



















eeencccccgecetessencces coecceoosoonecese Reagan & Longley eagnecessosccess & 
Electric stop > motion, Reet aot tarone Plow ard cultivator, C hristian & Staniey.. 45i, 
Electric wire conduit, Lt. F 1 B. Cobb... 451.614 | Plush fabrics, manufacturing double-taced, Fr. 
Embroidering machine, L. L. Mick ¢t al............ 451.851 WOMMEP.cocsccs taccgneapececssecapeceeses 451.748 
ine. See Gas engi Gas or ‘vatordengine. Pneumatic carrier, BE. D. Leaycraft...... 451.619 
ydropneumatic engine. Rotary engine. Pocketbooks, safety device wi J. M. Lucas...... 451.829 
oe, Traction engine. Poker chip or counter holder, A "Walteme. bebecene 51.722 
Engine piston, steam, J. H. B Th nactesssenstnns 1,850 | Pool table, W. H. Violett.........ccccceccesseccevees 451 io 
Sages, operating reciprocating electric, Cc eM Portable nguse, ©. H. Leonard ....... Sebsaevene.5* 451,735 
PEED. casncgocgeseces 20gnrege ces ccssceeee 51,786 | Pot. See Tea px 
Bvapecasing . ue, vacuum, H. Burgess...... 451,751 | Press. See Die press Printing press. 
Excavator, D. B. Horton. ........... «seescesee o 451,484 | Printing press, GONE 0. cee cceewescneenees 451 81 
Extension ‘able, G peeevece eecccces ««---. 451,507 | Propeller for MA a Gillespie..... eecccecesccesess 451,781 
Extension ta bie ohae. Cc CF ts Fiali sebebes 26006008 eves Puller. See Weed puller. 
Extractor. See Oil and grease e Pump. Lister & Pedersen............ e 
Fabrics, frame for huiding and Torecening, Cc. F. Sh ii MEE conavecdecaceens cases 
Flos . 61814 | Pump valve, steam, S. _ Bechet 
Fan, F. M. La Boitea 373 | Radiavor, C, BE. Marston............ 
Fanning mill attachment. J. erson 51 Rail chair, J. by one 
Fare er, portable, M. H. Rail joint, W. H. Connell...... 
A efiel Raliway, electric, R. M. Hunter ...... 
¥. 8 Railway pole, electric, F. Millikem............ce0e- 
Railway rail, J. B. Mandeville .........0cc.cceceeee 
Railwap rail coupling, ae ed Wicker 


Railway rail joint. V.A. Tyler —....... 
Railway spike, Hammond & Gorden... 
Railway switch, W. R. McGibon 
Railway system, electric, C, K. E arding 
































Ti cdas on0s agp cecogacssvonbepepeseoneseoness ee Lenacins 
Fifth Sheek. B. Fo TRAE. 00 crcccvcascegescoesessgens ». 16 me. 5 See Time recorder. 
File box and taanufacturing theJ same, C. M. Register. See Cash register, 

GRPMORGR, 0.6 occas cpcccccccccesoscs ccccccece «.-» 461,726 | Rod mill, L. A. Kilmer... ..........c0ccccseeeed aes 673, 451,074 
File cabinet, F. A. Tyier.. peseeneneves pescecedeecemse css 451,585 | Roof, metal, 4. RK. Everson. . 451 650 
File case, M.C. Meias.............+.+ 00s c0nceccecese 451,598 | Roof, portable, it TT <<: seuciccitavebien dere ) 451,572 
File, pape paper or bill, A. Dom ........ccecsecseeesee ene 451,729 | Roofing, sheet metal, J.C. Bayer........ .--- ., $51,550 

front et for, W. = Ee =. . 451,48 | Rotary engine J. Schwarzmann.. . 1,777 
Fire t bar. locking, B ‘ Bales, bevel attachenens or foiding, ( ‘ ase 
De ‘ J 
Flash ligt light. LR 0. Doehn Safe arent, PL 451,495 
. See Moulder Sand box, F. o gf 3 enddatebesce » 451,467 
lower holder, K. Sand distributer, z G. Corning............ 451.458 
luid meter, B. Sash, window, T. ¥ Leqgenseher.. eresendovdnabeos 451,506 
Flush bolt, corner. ee. Sawmill indicator, J. 1. Hatfield.. abeowdbenees GEE 
Folding chair, H. hice Sawmill set works, t1. Gawley... ...........ceeesee 451.476 
Vorging and finishing , ae articles, eouauses | alae Tag pulley for band, R. #. Barker......... .. 461,590 
for, C. Fairbairn . 451.470 | Baw set BAU ceccce. cecceceovccencess wenes 
Frame. ey FY frame. Window frame. Saw oot, C. é: et tian 
~~ See Glass pot turnace. Sulphur fur- Seale, W. A. ip oseceen 
Scale, ittion O . Boanner. 
Fornitare, epachapie) Gor. E. B. Clark .. 451,755 | Scourer. Grain scourer. 
Furniture, am ae J.M. der .. 41,776 | Screen. See Slidige screen. 
FYuse, percussion, K = 451,588 | Screw cutting device, Westbrook & Burns..... ... 45' 70 
Gas burner, Prather & «+» 451.517 | Seal lock, C, KE. Sars WBF)... 0. 22s aeeecerorreeee ances 11,161 
Gas burner yy te stiachient. ‘V.& Valentine. ::: 451,78 | Seaming machine, . P. De Jomme........++++- 451,480 
Ges engine, G. W. Lewis ... «2.0.06. 6c ccnseeeeseeee 451,@1 | Seat. See Car sea 

.6 meters, vaive by quantihg segtater for, JL. Secondary hay Tr. H. Aldrich............ 451,445 

“Cloudsley. eannecenenges: ese 451.756 | Secondary battery, G. A. Washbern.... .. a1, 540, 451-541 
Gas or vapor engine. G. W. Lewis.....--- eoccccevecs 451,820 | Seed, machine for delinting cotton, J. M. Gardner 45). 88 
Gate. See Farm gate. Seesaw, C. F. Spencer.............. 451,585 
Gen Steam pesaten, Sowing mechine tuck marking attachment, J. it. 

Glass, making flashed, annoy.. GAT Roa pec cccen cvecessconnrss concagenscpscoses 451,868 

Glass pot fur A. G. *Nevilie’. . 1s souten machine tuck marking device, J. KE. Brad- 

Grain seourer, C. Rippin........ - » RD —-—- Bivcnccnccaass coos. cucccoeccogeococsesctcocbocesse 51,400 

Grass cutting im t, P, Barnett -- 1. Shears. See Wire shears. os 

Grate bar, movable, C. J. Shed, Satterlee & pommnever: ep enevccesesccscasoos, cee 451,775 

Grinder, t E. C. Phillips............ Seinaie Ti WUUNE-on ons, one sgindee+s Sana 

Guard, See h Shingling bracket, w.Ww.c tarkson. pescocecececeede 451 907 

Gun barrel, P. Mauser..........-+....-.eeeeeeeeee owes S51, Shoemaker’s rule, W. A cup deccogoanesen ss . 152 

Gun, quick ne. J. Vav: Shovel blank, M. H. ibvene.. ‘* scvcccceveccese ersevess 451,000 

Guna, breech mechanism J A. ignal. Alarm signal. 

liair tonic, M. .—— Signal box, M.G. Davis... ... bad 

Hair tonic, L. C. Pecers.., Slate brick. making, W. LL. Gregg 

H Auger Siate chamfering macaine enton 7 

H L. W. Hampton..... Sliding screen, door, ete., C. B B. Bisboo Us8l 
ester, A. F. Hart Sonorous disks, ouppertne. J.P. Smith a 

H swatbing attachment for, Colnsing | machinery. roller transverse motioa for. 

Hat hook or rest, T. Murrin............. OL a ae 451,764 

y . F. ° Splice bars, manufacturing, J. Coyne.............. 451,686 
Hay stacker, W. Klinker........ . paboscinaseen.s --+» $51,766 | Springs, machinery for cited. We Sands of bars 

Steam or hot water heater. or rods for = making coiled . Farnum... sy 
ware, bevel, 8. D. Hatcher..............++ «eee«- ’ 
Hoisting device. £6. cw 451.716 | Stamp, post uiice A, a ae) d. Brooks... wnege 461,887 
Holder. aiiorse, ail ‘holder. Stamping or priation instrument, : 
Soden P sham holder. Twine igohman Rctetali@beeganes. edie oes. 1987 
Hook. Se a h Go Rashes « ~ -¢ ™ 
m boiler OTE arcnntsapegce ss -ccccecccese i. 7 
Beer cee BO cw, Bbso<occececocseseeee 451,451 Steam boiler and furnace, J, B, MoCreary... 
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ELECTRICAL! 


2 
New Nickel Iron, Wood Box Bells, fine finish, one max- 
net, two poles, Scones two magnets, i, Soe Apnun- 
stators, ( ‘4 an #450. Special prices on large orders. 
NOV STRIC CO.,54 North rye St., Phila., Pa. 


“ Improvement the order of the age.” 


THE SMITH PREMIER TYPEWRITER 




















Im t Improvements. 
ewe All th he Essential Features greatly perfected 
The Most Durable in Alignment. 
est Running and Most Silent. 
All type wt in 10 seconds without so'ling the handa 


The Smith Premier T Co., Syracuse, N. Y., U. S.A 


Send for Catalogue. 
LIGHTNING WELL-SINKING 


1 wacaineY yy 


;\ Wind Mi Mills, Pompe. Encyclopedia | hare 
\) engravings, ae 
— qu Ay ~ “led, 















OIL WELL SUPPLY co. 


91492 WATER STREET 
Pittsburgh, Va., 

Manufacturers of everything needed for 
ABT H|SIAN WHLLsS 
for either Gas, Oil, Water, or Minera) 

Tests, Boilers, Engines, Pipe, 
Cordage, Drilling Tools, ete. 
Lllustrated catalogue, price 

lists and discount sheets 
on request. 









pueraia taslavta® aire 


STEREOTYPING; THE PLASTER AND 
Paper Processes.— Comp sition and preparation of the 
mould, the best Li Pot i I and proper degree of 
heat, trimmi n late, etc. A minute 
description of. both processeer. wit numerous illustra- 
tions. A_ paper of arene interest to every printer. By 
Thomas Bolas, F.C... F.LC. SCIENTIFIC AMERICAN 
SUPPLEMENTS, 773 and 774. 10 cents each. 


ARTESIAN 











Steam 
0 ft. ao 
riesian 


and Oil Well Supply Ce 
win EUREKA ENCUBATOR 


Run for 3 weeks and not vary 2 degrees. New regulator. 
Catalogue Scents. J. L. Campbell, We West Elizabeth, Pa. 

















PEAN YUTS ; THEIR GROWTH AND 
Culture.-By J. ‘gs. Fowler. A _ valuable r with 3 
fllustrations. Contained in SCIENTIFIC MERICAN 
| SUPPLEMENT, No. 772. Price 10 cents. To be had at 
this office and from al! newsdcalers. 


CLARK’s 
Ventilating and Drying 


Light Kunning, Adjustable 
. Self-Olling Bearings. 


Bl 
24-page cat = free. 
Also Rubber Press Relis for Wool 
ing and 
Dyeing Machines, 


and Yarn 
GEO. P. CLARK, Manuf. 
Box L. Windsor Locks, Ct. 














































































Steam engine, 1. Bolkthot , 1.72 | ST Oo OOK Ss 
Steam enwine, duplex, Blessing & Overton 1.954 ee ae L t B 
Steam engine. triple yu. Bi easing ate Seas _ 
Meaw generator, J. Thom 45 —— 
St hot water heater. “. Dube 451 ais | nside Page, each incertion «- - - 75 cents — 
Steam trap. H. A. Tobey. . 6% | Back Page. each insertion - - - $1.00 a line. 
Steam trap. |.. Woerner . 451.47) The above are chorges per agate line—about eight nny “Se a " 
Steering apparatus, steam, J. B. Brolaski 451.368 | words per lin This notice shows the width of the line, ° 
Stench trap, J. }|. Wait : yt land is setin agate typo. Engravings may head adver- 
Stitching machine, battonhole, J. W. Lufkin 41.4% | tigements at the same rate per agate line, by measure- 
Stocking, W. Baty £51,408 meiit, the letter press. Advertisements muat be 
Stocker, mechanical, P. Rohan 451.772 | receiv t publication office as early as Thursday morn- 
Sione, ornamenting artificial, W. Bieiss 451.799 | ing vo : “pear in next issue. 
Stranting abd baad twisting machine, W.H. Nay- 
jor 1.8 
wrap. See Sit rap SLT l of. By William 
Street aweeper. M. T. Gordon 451.733 USE ADAMANT Wii PLASTER Applied Mechanics. A_ Manual o y 
Saint, purifying, |. Ross ean It te Hard, Dense, and Ade | en etre horcumhiy revised by Wed. Millar, Cole 
Sulphur furnace, C. H. Fish : 41 651 bad a. y os hmyss SF oe tn tition, thoroughly re y 25.00 
Switch, See Raliway ewiteh, Tramway switch . A p Bc cc ccccccccccccccceccccccecese coccceoescee 
Switeh and lightning arrester, combined, BW. 3 He is impervious to wind. water | Constructive Steam Engineering. A Desori 
Rice, Jr 451521 Stew hours. It can be applied in | tive Treatise on. Embracing &ngines, Pumps, and Roll- 
Switch lock, Hant & King =e ‘any kind of weather. It is in gen- | ers and their — and Appendages. | By J. M. 
Table. See son table, Pool table , “eral use. Licenses wranted for the | Whitham, M.E.,C.E. One vol., large octavo. “pages, 
! . <t ete., R. P. & J. M. Moncrieff... 61,48 mixing.using, and selling | 500 illustrations. Vianasomely bound in cloth. Just pub- 
Velegraph app re alarm, J. W. Stover 451, we Se r : . lished. 00 
Telegraph repeate “ee oe address ADAMANT MFG. CO. En ineer, Millwright. ‘and Mechanic’ s Poc- 
Peleara phic A pings ~ enip's, W. Casdcbera aries 309 EK. Genesee ™t., | ket Companion Tempieton’s, Comprising mal 
Telephone rec WwW. ab 51 543 Syracuse, N. Y. | Arithmetic, Tables of Square and Cube Roots, Practical 
r ~~ 7 ae aioe‘ te * | Geometry, Mensuration. Strength of Materials, Mechanic 
orre . . Powers, Water Wheels, Pumps anc umping ines, 
se eeton aa ICE-HOUSE AND REFRIGER ATOR. | Steam Engines, Tables of Specific Gravity, etc. Also a 
Phill tip, W. Seilers . c "==" | Directions and Dimensions for construction, with one | series of Mathematica! Tables, comtginwes the circum- 
Thrashers, traction attachment for, &. A. & “ illustration of cold house for preserving frait from | ferences, squares, oes, and areas of circles, superfices, 
Hovian “wot season to season. The air is kept dry and pure through- | and solidity of spheres, etc. Revised, corrected, and 
Tie. Sce Kallway tie in ss1.6nq | OUt Che year at a temperature of from 34° to 36°. Con- | ealarged from the eighth English edition, and adapted to 
Time recorder, watchman's, F ot aL 7) tained in SciENTIFIC AMERICAN 8SUPPLEMENT No. 116. | American practice, with the addition of much new mat- 
q me rec er ~ = a J. U. Bogiiea 431 328 Price 10 cents. To be had at this office and of all news-| ter. By Julius W. Adams. N. Y., 1888........... 82.00 
intometer, J. ¥ Wwibond . 
Tire for eycies, F. Gleasot 1.477 | Salers. Engineers. Field Book for Railroad Engineers. Con- 
‘bacco box, wooden, J. M. Baker 451.50 taining formule for laying out curves, determining frog 
e weaht, J. A. Newsom 451 Sil _“ Star” Screw Cut- angles, leveling, calculating earth work, etc. Together 
ongue sapport. ¢. F. Haldeman 451.480 Foot Lathe ting Auto- with tables of radii, ordinates, detiections, long chords, 
Too! cutting, *barpentog, and polishing apparatus, Swings matic Crosse =| logarithms, logarithmic and natural sines, tangents, etc., 
Ez. P. MaclLea 451,509 9x25 in. A Feed, ete. ete. By John B. Henck, A.M. Revi ined edition. N. Y.. 
Toole, making die r threading, W. L. Dixon 651 80 —aee ne 1 2.50 
Toy pistol, Foimer & Schwing res Engineer's Flandy Beek. Containing a full ex- 
Toy target. W. H. Reiff tet planation of the Steam Snasine Indicator and its use and 
Traction enxine, J. H. Crumt 451.51 advantages to Engineers and Steam Users. With for- | 
Traction engine. N. L. Darling =s ced Eee fs (mule for estimating the power of all classes of Steam | 
Tramway switch, 5. Goodhue 451,760 — a Catalogue Engines. Also facts, figures, questions, and tables for 
Transom lif L.. Mowat, Jr . 451,005 ~~. r4 ne Engineers who wish to qualify themselves for the United 
"trap. ee eee ee eee Morciaere | E Mi A States Navy, the Revenue Service, the Mercantile Ma- 
trap , entities ieee P ? ° ; jachinery. rine, or to take qharge os the better class Of stationary 
SeeToenS, Soa - . eneca Falls Mfr. Co.. Water St.. Falls. 4, Y. | steam engines. illustrations by Stephen Roper, 
’ B. Granjon a0 a $I | s : St. Seneca Falls. @. ¥ author o Rope Series of Hand Books, for 33 
scan oe atone . . Users. Tenth BOOM. BeBccccsce — cocssccscocee 
! v el) 
ye P oy ADVERTISING SPECIALTIES ; ie = CaP ave | A special circular of Roper’s Works will be mailed on 
ae »ees . 451.513 ™anufactured un royalty, inventions of novelty or util- a 
oamian “sl ity that can be used for advertising. Correspondence ineer’s Hourly Leg Book. Arranged to re- 
Dredge 451,801 | invited. The Tus arora Adverti sing Co., Coshocton, O. onl P for exch hour of the twelve or twenty-four, totals 
jing harvesters, F. R. Wil- — land averages of the following: Boiler pressure, Fuel 
451,701 fired, Ashes and unconsumed combustible, Uptake tem- 
grain binding machinery, pa- The e astian- ay 0. h , perature, Feed temperature, Peet minute, Throttle 
461,771 r Opening, ete. Oblong boards. N. Y., 1880.......... 50 
utter, Quinn & Snebold 1,771 Improved Screw Cutting Hydraalics, Hydraulic Power ‘and Hydraniic Ma- | 
omatic feeder for, G, A. Foot& chinery. By Henry Robinson. With numerous wood 
. : yo 451,47 cuts and 48 litho. plates. I8B7.......-.0.ccceaee #« . 
SSS Ee ae og Power }\ | Hydraulic Meters. | Turbines end Preesare En- 
® . ines, for the mse © ngineers, Manufacturers, and 
i Smith Drill Presses, Chucks, Drills, Dogs, Students. By G. R. Bodmer, Am. Inst. C.E. With nu- 
My = - os oe “ar and Amateurs y merous iustrutions, IBBD...........60..seecessaeeee e 
nmennyson Outfits athea o trial ‘ 
Ty pewriting machine, C. W. Walker — - ww. & ‘alae e 18 FHiydraulics. Practical Hydraulics. A series of rules 
Valve gear, W Cunningham 165 to 167 Highland Ave and tables for the use of engineers, etc. Thos. Box. 
Valve gear for ore stamps, C. Kendrick, Jr SIDNEY, “OnTO, bid Ninth edition. & pages, with 8 plutes. Mimo, cloth. 
Valve gear, steam-actaated cut-off, H. Boithof ) — BS cocthndncctietiedindhn cqts ccnccocecoceceseneneses 2. 
Valve, stean Blessing ty tr Mechanica of Engineering. (Fluids.) A treatiseon 
¥ - se, A M ai o~ » T A ALC OTT’s COMBINATION hydraulics and pneumatics. For use in techuical schools, 
aporise ‘ Jt Se. > af af 
Varnien, H. J. C. Bertiing ef al 451.706 I At™ NT BELT HOOKS, | LP. Church. 82 pages, 8vo, cloth. 1889... +++ BS. 
Venicle starter, 8. lL. Hulser 451,782 | 0. TALCOTT, Providence, R. 1. Mechanical Drawing Sclf-Taught. Comprising 
Vehicie wheel, J. H. Gross 451 368 _———— instructions in the selection and preparation of Drawi 
Velocipede, Worms & Zwierschowsk 451,588 FAV ENTIONS | WORKED ou" T. Drawings and | Instruments, Elementary Instruction in Practical 
Vending apparatus, KB. G. Fisher ‘1.4T2 Models made. Perfect safety to inventors assured, | Chanical Drawing, together with examples in simple Ge- 
Vessel, freproot B. Broiask! 451,82 | All kinds first-c bal lathe, planer, and bench work, Par- | ometry and Elementary ne ee BB Screw 
Vessels, Watertiaht compartment for, J. B. Bro ticular attention to special machinery, tools, dies, and Threads, Gear Wheels, Mechanical otions, 
ast x 411.808 | press work. Safety Construction Co., U3 & 145 Kim St... N.Y | #nd Boilers. By Joshua Rose, M.E. wane 
Veterinary tnhaler, H. T. Welch 451.655 | - _.. | engravings. Philadelphia, 1880..................« 
Violin, A. Springer 451.68 Mechanical Mevements. Five Hundred snd 
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r f lectures by Thomas Bolas. discussing the most 
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PieMeENT, Nos. 773 and 774. ice 10 cents 
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UNION N MANUPAC ‘TURING & PLATING CO, 
236-238-240 Carroll Ave., Chicago, Manufacturers of 
METAL SPECIALTIES FOR INVENTORS, 
ALL KINDS OF PLATING. 
Estimates furnished. Correspondence invited. 
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PAT. FrouT POWER MACHINERY 
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ed with your Veloc- 
pede Foot Power with 
Seat, that [| wish to 


not expect to like it, 
but having used the 
cous, I would have nothi 


Veloci 

else It so greatly lessens the fatigue o 

using foot power, in fact, it may be said to 

be almost Without tatigue, and is a steadier motion. I 

A wish I had known of it sooner. Send for catalogue. 
F. & J. BARNES CO., © Ruby 8t.. Rockford. Ul. 


NICKEL PLATING 


SHING MATERI ALS 


ZUCKER & LEVETT 
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BUFFING WHEELS, 
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Founded by Mathew Uarey, 1785. 


HENRY CAREY BAIRD & Co. 
Industrial Pablishers, Booksellers, and Importers, 
810 Walnat St.. Philadelphia, Pa.. U.S. A. 
g@" Our new and Revised Catalogue of Practical and | 
Scientitic Books, 86 pages, Svo, and our other Catalogues 
and Circulars. the whole covering every peane® of Sei- 


ce applied to the Arts, sent free and free of postage | 
to any 4 in any part of the world who will tortion his 
address. 








Experimental Science 


Geo, M, | rN 
Interesting Experi- 
ments in Every Branch 
of Physics. Descriptions 
of Simple and cient 
aratus, much of 

ch may be Made at 
lene, Among Subjects 
treated are Electricity in 
all its Branches, Magnet- 
ism, Heat, Light, Photo- 
graphy, Microse: ¥. Op- 
tical Iilusons, Mechan- 


ics. etc. A world of Valu- 
able Information. A 
Source of Rational 


Amusement. A superb 
work for Young and Did. 


Lilustrated Circular and Table of Contents sent free. 
0 Paces. 0 ILLUSTRATIONS. 
PRICE, by mail, postpaid, -- 
MUNN & CO,, Publishers, 
Office of THE SCIENTIFIC AMERICAN, 
361 Broadway, New York. 


WANTED! 


One Kiddell's 
NEW ELEMENTS 
of Hand Railing. 
Second Edition, Revised 1870 or later. 


EOWARD MEEKS, 


1012 Walnut Street, Philadelphia, Pa. 





84.00. 
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AUTOMATIC IN FUEL AND WATER SUPPLY. 


The Shipman Automatic Steam Engine 
STATIONARY AND MARINE. 
db & & & ane © lene fens eae 


S and 22 Herse Pewer, Compound 
For Bievating Water, Creameries, and all Manufacturing Purposes. 
SHIPMAN ENCINE CO., 210 Summer St., BOSTON 








and Natural Gas Fuel. 








DEVELOPMENT OF AMERICAN 
Blast Furnaces. with s ial reference to large Yields.— 
By James Gayley. A description of some of the princi- 
pal blast furnaces in the United States, showing the 
changes in design and practice by means of which ex- 
traordinarily ‘arge yields have been obtained in the last 
decade. ith 8 figures. Contamed in Scien Tiric 
AMERICAN SUPPLEMENT, No. 776. Price 10 cents. To 
be bad at this office and from ali newsdeaiers. 












Address: The — i 
Machine Co., Hertford, Conn.; 
New Yort Office 237 237 Broadway. 


Capacity up to 200 tons per hour. 
Has produced more ballast, road 
metal, and broken more ore than 
all other Breakers combined, 
Builders of High Grade Mining 
Machinery. 

Send for Catalogues. 
CATES IRON WORKS, 
50 © Se. Clinten St., (kicage 
215 Franklin St.. Boston, ' Mass. 











trations. Contained in SCLENTIFIC AMERICAN SUPPLE- 
MENT, No. 753. Price cents. To be had at this 
office 1 and from all newsdealers. 
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MONTAUK 
CAMERA. 


ls compact and neat, covered with seal leather, —— 
with double rapid rectilinear lens. Takes » 
shots, interiors, exteriors, rim groups, 
ete. Size of picture, 4x5 inches. 





Sample pictures and instruction books furnished for 
10 cents. For circulars, address 
So. SBWWERTT, 


56 East 10th St., New Y ork. 


The ‘Builders’ and Manufacturers? 
Exchange, Helena, Montana. 


Correspondence solicited. Manufacturers and dealers 
please send catalogues. Address 
WILL. 


WOODEN TANKS 


R. JONES, Secretary. 
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PHOTOGRAPHY! 


Our Latest Novelties for the Amateur are 


KNACK CAMERAS, 
MAS( oT CAMERAS, 
TRIAD CAMERAS, 
Waterbury Detective Cameras, 
Irving View (ameras, and 
Magazine (ameras for Films, 


THE SCOVILL & ADAMS CO., 


423 Broome Street, New York. 


TYPEWRITERS. 


New or Second-Hand, any make, bought, sold and ex- 
changed. Get our prices. af Cyne Ma- 
chines rented anywhere. New ca e desc ok all 
machines, free. NATIONAL t ¥ RW RIT 

CHANGE, 208. La Salle Street, CHICAGO, io 
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Combined Turn Tabies & Motor et 
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We want good Selling Agents for Store Fixture Novelties 
Battery Motors surprise electrical experts. $10.00 per 











GYMNASTICS FOR GIRLS —AN IN- | 
teresting account of the course of inetruction given 
at the Berkeley Athletic Club for Ladies. With 18 illus- 





CATALOGUE FREE TO ANY ADDRESS. 
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SMALL ELECTRI® MOTOR FOR AM 
ateurs.—By ©. D. Parkburst. Description tn detail of a | 
smal! and eaetly made motor powerful enough Sp Gxive 
a ten or twelve inch brass fan and to give a 

With 15 figures drawn toa scale. Containe 
TIFIC AMERICAN SUPPLEMENT, No. 767. .Price 10 
cents. To be had at this office and f from all Déwsdeaiers. 
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THE DAIMLER MOTOR 


THE DAIMLER MOTOR CO. 
is prepared to furnish 1, 3, and 4 Horse Power 
GAS or PETROLEUM MOTORS 
for a)] Industria! Purposes. Fully dlustrated catalogue 
and price list on application. Motors in operation at 
Works, Steinway, Long Island City. 
Office, 111 East 14th Street, New York City. 
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wy direct from photographs and other theses Our circular “N” shows a eae: | Fine printing nN ‘5 qeney. 


—ror— 
FREE SITES TO SUBSTANTIAL 
MANUFACTURING ENTERPRISES 


in the rapidly growing towns of Virginia and West Vir- 
ginia, possessing CHEAP IRON, CHEAP LUMBER, CHEAP 
FU z, and RAILROAD FACILITIES, address J. H. DIN- 
GEE, 380 Walnut Street, Philadelphia, Pa., President 
and General Manager of numerous Land Companies 
situated along the lines of the Norfolk :& Western 
Railroad. 
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Machine ‘eGo. 
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No. 79. 


45 sold in ’88 
2,288 sold in ’89 
6,268 sold in ’'90 

20,000 will be sold in ’9! 
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STORY of the EVER-GROW- 

a EY a 
VERLASTIN 
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day made. Stamp for catalogue. 


(UR “ELECTRIC PLANT” 


$5 PRICE, $5.00. 









Consists of an Electric Motor, Elec- 
Wr Battery, and Family poten 
paratus. Entirely New. 
Aha can handle it with Steet 
safety. An Electrical ucator, 


of the age. Send for circulars. 
The Nowotny Electric Co. 


32 East Sth St 
Cincinnati, Ohio. 


BATENTS! 


ESSRS. MUNN & & CO. in connection 
with the publication of the SCIENTIFIC 
AMERICAN, continue to examine impruve- 
ments, and to act as Solicitors of Patents 
for Inventors. 
In this line of business they have had forty-five years’ 
mee. and now have unequaled vacihites for the 
preparation of Patent Drawinus, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada. and Foreign Countries. Messrs. Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assiznments, and ports 
on infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
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and the most scientific invention | 









= This un ted success is due: 
~ Tat. To the fact that before commencing the 
4 ~ pufacture, exhaustive scientific investiga- 
60, tion and experiments were made by a skilled 
z «= mechanical engineer, in which over 5,000 dy- 
Say A namometric tests were made on 61 different 
M | forms of wheels, lied by artificial and 
S ae therefore uniform wind, by which were set 
& Or tled definitely many questions relating to 
lon the proper speed of wheel, the best form, 
es - angie, curvature and amount of sail surface 
L 3 ze the resistance of air to rotation obstructions 
-t0> in the wheel, such as heav 
oy obstructions before the 


daily demonstrates it has 

24.To the liberal policy of the Aermoto. 
Company, that guarantees its goods sat- 
isfactory or pays freight both ways, and 
84. To the enermons output oftae aotry 












i terms. 

A pamphiet sent free of charge, on application, con- 
taining full information about Patents and how to 
= them; directions concerning Labels, Coogee. 

Designs, Patents, ares peaks, Weineees Infringements. 
mcnmenita Rejected Cases. Hints on the Sale of Pa 


“we aoe send, free of charge, a Synopsis of Foreign Pa- 
tert Laws, showing the cost and 
Patents in al) the pri aalael one countries of the world. 
MUNN & co. Solicitors of Patents, 
361 Broadway, New York. 
BRANCH OF FICBS.—No. 622 and @ F Street, Pa- 
cifie cide Building, near 7th Street, Washington, D. C. 
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Do tt yourseit. Cire 
$8. Size 


Pp a, small newspa- 

Every- 

thing easy, printed 

rules. Send two stamps for Catalogue to 
ELSEKY & CO., Meriden, Conn. 


factory. 








Barrel, Keg, Hogshead 
STAVE MACHINERY. 


Over 30 vertetien nd 
factured b 


E. & B. HOLMES, 
BUFFAL®, N. ¥. 
Also a full line of Wood 
Working —e 





Chamfering, Howeling, and Crozing. 
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_ Umdevele, Wealth. 

The edge of an invention crops out ot 
the Ie of a thinking man who lacks 
the mechanical means of following it up 
He needs a shop to go to or write to. We 
have a primer to send. 

Tax Jones Brornenrs Evecrric Co, Cin'T1, Ov 
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A. Tro CO. Dayton, 0. 
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T. H. McCOLLIN- a CO., 1080 Arch Street. Philadelphia. 
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Dandreff permanently removed and hair strengthened. 
Send We.(silv.)to J.P. Caldwell, 31 Clovelly pur Mass 
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ROCK , BREAKERS AND ORE CRUSHERS 


co eried Letters 
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PROPOSA LS 


BERMUDA. 


NOTICE TO ENGINEERS, CONTRACTORS, Etc. 


Sealed tenders for deepening the channels leading 
into Hamilton Harbor, Bermuda, will be received at the 
Office of the Colonial Secretary, Hamilton, Bermuda, up 
to 122 o'clock noon of 

TUKSDAY, THE Mra OF JULY, 1591 

Tenders to be sent in in duplicate, and to be marked 
on the covers, “ Tender for Channe! Improvementa.’ 

Complete plans of the work may be seen, and speciti- 
cations, conditions of contrac forms of tender, and 
printed information regarding e work may be obtained 
at the office of the Crown Agents tor the Colonies, 
Downing Street, London; at the ome e ot Her Britannic 
Majesty's Consul Genera: at New Y« and at the office 
of the Colonial Surve yor, Hamilton, ,* rmuda 

The Government of Bermuda wil! not be bound to ac- 
cept the lowest or any other tender. 


W. CARDY HALL®TT, 
HAMILTON, Bermuda, March, Isv1. 
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Colonial Surveyor. 


8. Engineer Office, Custom House, Cin- 


* cinnati, Ohio, April D, 1401. Sealed proposals, 
in triplicate, will be recebyed «at this office untii 12 M 
(standard time) on Monday, June t, 1s, for 1,000 barrets 
hydraulic Portland cement and 6,00 barrels American 
natural cement. The attention of bidders is invited to 


the Acts of Congress approved February 3, 10%, and 
February 23, 1887, Vol. 23, page 382, and Vol. 24, pawe 414, 
Statutes at Large Wor specifications and ail informa- 


| tion, apply to D. HW. LOCH WOOD, Major of Pagineers, 
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—POR— 
Underground S:eam Pipes 


A, WYCKOFF & SON, 
116 Kast Chemung Piace. 
ELMIRA, N.Y. 





Two staves removed to show living 
between inside and outside ataves 


A BOON TO THE DEAF! 


Osgood’s No. 1 Hearing 
Horn is the only instru- 
ment that will help the 
deaf. Made from best bel! 





metal, and will last for 
years. Carried in the pock- 
et and used in public with. 
out attracting attention. 
Price ®. Sent C. 0. D, 


ow 


May be returned after 
weeks’ trial if not found satisfactory. 
OSGOOD BROS., Cor. 7th 8t.& Broadway, Oakland, Cal. 
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That Meet the Wants of Ali Pencil Users are 


"DIXON'S 5. Mi.” 


Or other grades of hardness of same make. 


AMERICAN 
GRAPHITE 


mention the 
in stampe to 


Jersey City, N. J., 
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